A^ 


THE  LIBRARY 

UNIVERSITY  OF 
WESTERN  ONTARIO 


SE 


THE  J.  D.  BARNETT 
TEXT- BOOK  COLLECTION 


University  of  Western  Ontario 
LIBRARY 

LONDON        -        CANADA 

Class         LXvO.DA 


PLEASE  - 

DO  NOT  REM^VDWIS 
CARD  FROM  BOOK  ROCKET 


LIBRARIES 
THE  UNIVERSITY  OF  WESTERN  ONTARIO 


LONDON  CANADA 


Digitized  by  the  Internet  Archive 

in  2009  with  funding  from 

Ontario  Council  of  University  Libraries 


http://www.archive.org/details/algebraicalexercOObarn 


ALGEBRAICAL    EXERCISES 


EXAMINATION   PAPERS 


FOR  PUBLIC  SCHOOL  LEA  VI NO  AND  PRIMARY 
EXAMINA  TIONS 


C  A.   BARNES,   M.A. 

Inspector  of  Schools,  Lanibton. 


TORONTO : 
THE  COPP,  CLARK  COM  PAX  V,  LIMITED. 


Entered  aocordiiig-  to  Act  of  the  Parliament  of 
Canada,  in  the  year  one  thousand  eight  hundred  and  ninety-seven,  by 
The  Coi>p,  Clark  Company,  Limited,  Toronto,  Ontario,  in  the  Office  of  the 
Minister  of  Agriculture. 


1304 


I 


PREFACE, 


This  book  of  Exercises  in  Algebra  lias  been  prepared  to  supply 
a  want  felt  by  many  teachers  who  are  teaching  elementary  Algebra, 
and  for  private  students.  The  ordinary  text  has  not  a  sufficient 
number  of  Examples  to  enable  students  to  become  thoroughly 
familiar  with  the  Principles  of  Elementary  Algebra,  and  expert  in 
the  best  methods  of  solution.  The  aim  of  this  book  is  to  supply 
that  deficiency,  and  the  Hints  given  in  the  Answers  on  the  methods 
of  solution,  it  is  believed,  will  prove  helpful  to  many  private 
students,  and  enable  them  to  lay  a  good  foundation  for  more 
advanced  work. 

The  book  is  particularly  intended  for  students  who  are  preparing 
for  either  P.  S.  Leaving  or  Primary  Examinations. 

THE  AUTHOR. 


EXERCISES  m  ALGEBRA. 


EXERCISE   I. 
ADDITION. 

1.  7a  +  oh  +  3c;  9a  +  6b  +  oc  ;  14a-76-6c;  36  -  9c  ;  Aa  +  5b. 

2.  8ax-7by  +  3y'';   ax'  +  2by -7i/ ;    9ax  +  4/-2;    '6by-2i/  +  7; 
4ax-  j/^  +  6ax'. 

3.  ^a-^b  +  ic;  la-lb-^c;  I'-t+^b  +  ic;  b-a+c. 

4.  5a-2b  +  3c-4d;   3b-4:C  +  od-2a  ;  oc-6d  +  3a-4b  ;  7rf-4a 
+  ob  -  4c. 

5.  p  +  q—r  ;-(q  +  r~s)  ;  r+j)-  s  ■,-(p-s~r—q). 

6.  2ap  —  3.''j/  +  4?n/(  ;   onm  +  3xz  +  7x\i  ;   3mn  —  5c'  +  207:*  -  4ap  - 
4.r;/  —  127nH. 

7.  4r(-106  +  13c-2d;  a  +  &b-li:C  +  M;  3a  -  176  +  6c  +  14fZ  ;  «  + 
146  -  c  -  17(/. 

8.  4((r  +  6")  +  37(a6  +  ac)  +  7(o'  +  b')  +  9(a6  +  ac)  +  9  ahc  +  a^fe'^'c^)  - 
ll(n"'  +  b')  + 15(«6  +  ac)  +  61(a6c  +  a'''6-c'')  -  61(a6  +  ac). 

9.  3x  +  i/  +  ~;-7x-4y  +  ll.t  ;  4;:-.c-;/;  llx  +  y-z. 

a  p        a  p  a  p  a  a 

10.    r  -  27;  3r    -  7-  ;     5  r  +  9  -  -  14r  +  7  r . 
O  q         0  'i  ''  '1  bo 

EXERCISE   II. 
SUBTRACTION. 

1.  From  17a  -  13x  +  27  take  15a  -  llx  +  9. 

2.  From  4(t^  -  7xy  -  7 1/*  +  5:^  +  13ni  —  11, 
take    3a=  +  7x-y-9i/+   z-  +  12m-ll. 

3.  From        4a  — 7c  +  5xj/^-7Va-6^ 
take     -12a  +  7c-9x]/2  +  6Va-62. 

4.  FTomp'+   3q^  +  llr^  +  15pq-7y-      1, 
take  20^2  ^  n^a  ^  ^7^^^  _  ^^  _  iqq 
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5.  What  expression  must  be  taken  from  2a''  -  Ida^h  +  Gab^  —  26' 
to  leave  a»  -  17a'6  -  Sab''  ? 

6.  From  f  x^  —  ^xy  -  f  y', 
take    fa;^+   xy-^y^. 

7.  From  the  sum  of  14a  +  9i-13c  and  6a +  56  -  lie  take  their 
difference. 

8.  Subtract  3x^+4x^i/-7a;j/^  +  20(/''  from  4x^-2x^t/  +  4a;i/-  +  14i/'. 

9.  From|a^-fa  +  |, 

,        ,  a' 

take    f     ~  f  ^  ~  J  • 

10.   Subtract  the  sum  of  J^a  —  ^c  and  |c  + 1^6  —  fa  from  the  sum  of 
^c-a  and  ^^6  -  ^c. 

EXERCISE  III. 
ADDITION  AND  SUBTRACTION. 

1.  Add  11a  -  6  +  c  ;  2a  +  26  -  3c  ;  -  3a  +  46  +  14c  together  and  take 
14a +  56  — 15c  from  the  sum. 

2.  Add  12-x  +  a;2;  3x-14-13x»;  15  +  12x^  +  7x- x=  and  from 
their  sum  take  11  — llx  — 3x^. 

3.  Add  7x-ll  +  t?^^  16-y  +  18f^;  loy-Gx-^Of^  and 
42  -  liy  +  Qx  -  20  together  and  take  5x-lly-oz  +  2  f'xyz  -  15  from 
the  sum. 

4.  What  quantity  added  to  a'  -  6*  will  give  .v^+  ;r  ? 

5.  If  x  =  2a  +  36;  j/  =  3a-26;  2  =  6 -4a,  show  that  3a; +  8i/  +  4r  = 
14a -36. 

6.  Add2a2-6''  +  |;  3a^  +  6'-!j  ;  6--a''+^  together  and  from 
the  sum  subtract  4a'''  +  6-  —  c^. 

a^     6'     c^     6'^     c^     a'     c'     a-     6^ 

7.  Add  T+q-q;   o'  +  4~o;   2^'^4~3  ''^"'^^^rom  the  sum  Uke 

6^     c^ 

2+4" 

o^  +  6-  a-- 6^ 

8.  From        .-,  ^   take    — s"  * 

9.  Add  13a  +  156-c;  2a-146  +  c;    :7-10a  +  :^    and    from   the 

a      6      c 
sum  subtract  ^  ~  ^  +  jj  ' 

10.  Add  a{a  +  6  -  <•)  ;  6(6  +  c  -  n)  ;  c{a  +  r  -  6). 


MULTIPLICATION. 


EXERCISE  IV. 

Remove  brackets  and  collect  like  terms. 

1.  a-b-c-{a  +  3b-c)  +  2a-(b-2c  +  a-h-c). 

2.  2a-x  +  c-(3a-a[:)-(4x-5a)  +  3-2x-(a-x)  +  3x-2. 

3.  a-^  26-(3c  +  26-a)  y. 

4.  2a-h-'{  -(c-d)-{-2a  +  b  +  d))-. 

5.  3a-(a-b-c)-2^a  +  G-2{b-c))-. 

6.  3a-[a  +  b-  ^  a  +  b  +  c-(a  +  b  +  c  +  d)  J>]. 

7.  ^  a-{b-c)  y  -  ^b-{c-a)  y  -  ^  c-{a-b)  y  -(a  +  b  +  c). 

8.  2a-[36-^  -2c-(2a-2?f36)  H- 

9.  ll^?-^  3g  +  (2r-3?r^)-8(?  f--[4'-+-!  3s-{22)  +  q)  y]. 
10.  4[a  +  3-^  6-c-4(i-e+/)  [>]- [3a  +  4(36-3c-12i  +  12e- 


12/)]. 


EXERCISE  V. 

MULTIPLICATION, 

A. 

1.  Multiply  a;2  _  2xy +y'^  +  x  —  yhyx  —  y. 


2. 
3. 
4. 
6. 
6. 
7. 
8. 
9. 
10. 


x^  +  j/^  +  ;:^  +  xy  —  XZ  +  yz  by  cc  —  y  +  2. 

1  + 2a; +  3x2 +  6^2  by  i_2x. 

16x*  -  8x']/  +  4x^1/2  —  2x1/'  +  y*  by  2x  + 1/. 

a''-2ab  +  ¥  +  c^hY  a''  +  2ab  +  b^-c\ 

x'  +  5x^  —  16x  -  1  by  x'  -  bx"^  -  16x  + 1. 

l  +  x  +  x^  +  x'  +  x^  +  x^  +  x^by  1-x. 

x'  —  3x2a  +  3xa2  —  a^  by  x'  +  3x-a  +  Sxa^  +  a*. 

x™  +  i/"  by  x™  +  i/". 

a^ -a''b  +  a¥ -b^  hy  a  +  b. 

B. 


1.  Multiply  {a  +  cf  +  2(a+c)  {b  +  d)  +  {b  +  dy  hy  a  +  h  +  c  +  d. 

2.  M         a*-2a2  +  4by  a*  +  2a2-4. 

3.  „         9x-  +  4y2  +  z^'-  2yz  -  3xz  -  G.ci/  by  3x  +  2ii  +  z. 

4.  „  l-y^::+,/^-yz  +  z'hyl  +  il  +  Z. 
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5.  Multiply  ax  +  a'a;'  +  a^a-^  by  1  -  ax. 

6.  M  a*  +  2a=?)2  +  6*bya«-2a2fe2  +  6*. 

7.  If  .T^  +  |/^  +  2=-22/-by  x='-i/-;:'  +  2t(z. 

8.  M  x8  +  a:«  +  a-*  +  .f^  +  l  by  x'-l. 

9.  II  a  +  rtxx  -  ?t.r^  by  a  —  mx  +  Jtx^ 

10.  Find  the  continued  product  ofx  +  ^;  a^-*;  a;*  +  ^;  x*  +  y^. 

C. 

1.  Multiply  .«•- -  A*)/*  +  /  Viy  .c*  +  jA 

2.  Find  the  coefficient  of  x^  in  the  product  of  x*  — ax  +  p  by  x}-\- 
bx  +  q. 

3.  Multipl}'  .'•'■^"  (r<+?);.i'  +  «6   by  x'-  +  (u+b)x  +  ab   and    examine 
what  the  product  becomes  if  in  it  either  a  or  b  is  substituted  for  x. 

4.  Write  down   without    actual    nuiltiplication   the   product   of 

x^  -  ahj  +  y^  and  x^  -  u'lj  -  ij^. 

5.  Multiply  x  +  a-h  by  x-a  +  b  and  show  that  the  product  is 
zero  if  the  difference  between  a  and  b  is  equal  to  x. 

6.  Find  the  product  of  (x  -  a)  (x  —  b)(x-  c). 

7.  From  number  6  find  the  coefficient  of   x  in  the  product  of 

(x  +  8)  (x  +  3)  (x-2). 

8.  From   number  6  write  down  the  product  of   (x  — 1)  (x-2) 
(x-3). 

9.  Multiply  (x  — 3)  (x  -5)  (x— 7)  iising  the  principles  of  number 
six. 

10.   Multiply  (x  +  a)  (x  +  b)  ix  +  c)  x  +  d)  and  deduce  from  the  pro- 
duct the  coefficient  of    ..■  in  the  product  (»f   (x  +  2)  (x  +  ())  (.r  +  10) 

(x  +  14). 

EXERCISE  VI. 

DIVISION. 

A. 

1.  Divide  20rr»-  15a^  +  25<i  by  oa. 

2.  II        a* -2a 'x-  +  J*  by  a'-  +  2ax  +  x\ 

3.  ;,       .t«  -  X*  +  x"  -  X-  +  2x  -  1  by  .i'^  +  .0  -  I. 

4.  M        x'-'  +  ax  +  bx  +  ab  by  x  -f  a . 

5 .  II        x^-(a  +  2)x-  +  (2«  +  ;<)x  -  26  by  ..;  -  2. 

6.  "       <f  -  -  6'  -  c=  +  26c  by  a-b  +  c. 
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7.  Divide  24x^  -  6b.cy  +  21  j/^  by  3x  -  1y. 

8.  „        .r*  +  lO-r^  +  35x'  +  50x  +  24  by  .r  +  4. 

9.  , ,        .V*  +  Sx^.v-  +  2i/t  by  :r^  +  2i/l 

10.        n       x3  +  3ax2  +  3a2x  +  rx3  +  63  by  x  +  ((  +  6. 

B. 

1.  Divide  (a  +  hf+^a  +  h)c  +  2c'-  hy  n+h  +  c. 

2.  Show  that  n;^  +  Sx*  -  x^  —  x- -  2  is  divisible  by  x  +  l  and  x-1, 
and  write  down  the  quotient. 

3.  Write  down  the  quotient  of  .'•^  +  8)/^  — 27^'  +  18xi/s  by  x  +  2y  — 
3s,  and  test  the  result  by  putting  x  =  5  ;  !/=  -4  ;  s  =  3  in  divisor, 
dividend  and  quotient. 

4.  Divide  (a  +  by  -  {a  +  h){c  +  d)-  id{c  +  df  by  a  +  6  +  2(c  +  d). 

5.  Divide  the  product  of  «-  + ox +  x^  and  f<^  +  .i;^  by  o^  +  oV^ +  .<•■*. 

6.  Divide  .c^  +  (a  4-  &  +  f)x^  +  {ah  +  ac  +  hc)x  +  ahr  by  x  +  a. 

7.  If  the  dividend  be  4o-6H2(3«^- 26^)  -  afe(5o--ll//'^  and  the 
(piotient  2a(o  +  6)  +  (rt^- 6"),  what  is  the  divisor.' 

8.  By  what  must  «^  +  o^  +  l  be  multiplied  to  make  it  a^  +  a^  +  l  ? 

9.  The  product  of  two  algebraical  expressions  is  x*  +  x^y  +  x*y'- — 
.c*;/^+;/*  and  one  of  them  is  x'  +  xy+if  ;  what  is  the  other  i 

10.   What   value  of  a  will  make    6x^  -  2x^  +  2ax2  +  2x  +  a   exactly 
divisible  by  x^  —  x  +  1  ': 


1.  Find  the  value  of  a  and  h  so  that  x^  +  3xi/  +  4(/-  may  exactly 
divide  x^  +  7x^;/  +  tli'*;/-  +  5.f*(/*  +  axH/  +  hxif  + 12//*. 

2.  If  .I-''' +  15x  + /*i  is  exactly  divisible  by  x  +  7.  what  is  the  value 
of  tn  ? 

3.  The  product  of  two  factors  is  (2x  +  3'?/)^  +  (2//  +  3;.  ',  and  one  of 
them  is  2x  +  b[i  +  oz  ;   find  the  other. 

4.  Multiply    x^-x  +  l,    x'^  +  x+1    and    .*;<-. i^^  +  l    together,    and 
divide  x'*  +  .c*  +  l  by  the  product. 

5.  Divide   the   difference    between  (2a  +  Zh)^  and    (3((+2/>)'''   by 
5(a  +  b). 

6.  Three  factors  of    .t*  —  4ftx^  +  66lc- -  46l«.- + /»*   when  multiplied 
together  give  {x  —  hf  as  product,  find  the  fourth  factor. 

7.  Divide  the  product  of  («  + 1 -(•)  ;  {a-h-\-c);    {b  +  c-u)  by  (t^ 
-b'--c^  +  2bc. 
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8.  Divide  the  product  of  6a;'  -  17 ax  +  12a^  and  4x  —  oa  by  3x  -  4a. 

9.  Divide  49x2  -  162^  +  21xy  +  12yz  by  7x  +  %  -  4o. 

10.  By  what  expression   must   a^  —  bc   be  multiplied    that    the 
product  may  be  a'  +  a'^b  +  ah  —  abc  —  bh  —  bc^  1 

EXERCISE  VII. 
MISCELLANEOUS  EXERCISE. 

1.  The  product  of  two  expressions  is  a*  +  8a' + 24a*  +  32a +  16 
and  one  of  them  is  a''  +  4a  +  4  ;    what  is  the  other? 

2.  Multiply  (x  -  y)'^  -  xy  by  (x  +  yY  +  xy. 

3.  The  sum  of  two  expressions  is  x  —  |^  —  ^  and  one  is  i(x  + 1/)  +  ^ 
what  is  the  other  ? 

4.  Find  the  continued  product  of  x-3;  x  —  1;  x  +  1;  x  +  3. 

5.  Find  the  divisor  by  which  36x  -  23x2  +  12x*  +  8  jj^^gj.  ^^ 
divided  so  that  the  quotient  will  be  3x-  +  6x  +  l,  and  the  remainder 
2x  +  l. 

6.  Divide  |-4a*by^  +  a. 

7.  What  expression  must  be  added  to 

3|«_7|_2  to  make  x2-2x-f  ? 

8.  By  liow  much  does  a{m  +  n)  —  b{m  —p)  -  c{p  —  n)  exceed  m{a  — 
b)+p{b-c)  +  n{c-a)'i 

9.  What  value  of  <i  will  make  the  pi'oduct  of  3  — 8aand3a  +  4 
equal  to  the  product  of  Ga  +  11  and  3  — 4o  I 

10.  Divide  if  5+#T  by  §  +  i 

11.  Show  that  the  product  of  8x*  +  2ax-  3a-  and  lOx- +  lOox  +  5a' 
may  be  written  (3x  +  a)*  -  (x  +  2a)*. 

12.  Divide  2*+ l  +  ii  bys'-l+fi. 

1 3.  Add  1  to  the  continued  product  of  .<•,  x  +  1 ,  .»•  +  2  and  x  +  3, 
and  divide  the  result  by  x2  +  3.r  +  l. 

14.  Find  r  and  s  in  terms  of  o,  />,  p,  q,  so  that  .v*  +  p.c^  +  qx'' + 
rx  +  s  may  be  divided  by  x'-4-'<x  +  /»  whatever  .c  may  be. 

15.  Divide  x*  -  ^.'s  by  x  -  ^. 

IG.    From  x(a  -  h)  -  y{b  -  c)  take  («( +/»).i-|-(/»  +  .);/ and  divide  the 
difference  I)}'  .i+;/. 

17.   Find  tlio  product  of  {a  +  b)  {a'  +  ab  +  b')  {a-b)  {a' -,ib  +  b-). 
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18.  Determine  a  and  h  that  in  the  product  of  .v^ +  .,•  +  !  and  .*;'  + 
ax^  +  hx  +  c  the  coefficients  of  a;*  and  x^  may  vanish. 

19.  Multiply  ^-  +  ^^  +  ;-  by  \-\  +  \. 

20.  Find  the  value  of  a  and  6  so  that  x^  -  ax  + 12  will  divide  x'  - 
fex^  +  2x  +  24  without  a  remainder. 

21.  Dividex^-(a+ -)x  +  l  by  x-a. 

22.  "What  value  of  m  will  make  Gx*  -  2.x3  +  2mx»  +  2x  +  m  exactly 
divisible  by  x'-  —  x  + 1  ? 

23.  What  value  must  a,  h,  c,  each  have  that  x*  +  ox^  +  6x  +  c  may 
have  X  - 1,  x  -  2,  x  -  3,  all  as  factors  ? 

24.  If   n^=n  +  l,    prove    that   x*  +  ax^  +  a^x"^  +  a^x  +  a^   is   exactly 
divisible  by  x'  +  iiax  +  ot^. 

•  25.   Find  the  expression  which   divided    by  a^  +  2a  +  4  will   give 
a^  -  8  for  quotient. 

26.  By  what  expression  must  x  +  3  be  multiplied  to  give  x^  +  2187  ? 

27.  Find  the  value  of  a  which  will  make  x*  -  x^  -  x^  -  ax  divisible 
without  a  remainder  by  x^  +  x. 

28.  Find   the   remainder  when   5x' -  S.v^  +  8x  +  7    is   divided   by 
5x  -3. 

29.  If   4x^  +  3x^  -  18x  +  27  multiplied   by   another   expression   is 
equal  to  4x*  +  llx*  +  81,  find  the  other  expression. 

30.  If  a  =  4,  6  =  5,  by  what  must  ax^'  +  fcx  +  l  be  multiplied  to  give 
8x'  +  (5a  +  2)x^  +  (46  -  3)x  +  3  as  product  ? 

EXERCISE  VIII. 
HORNER'S  METHOD  OF  DIVISION. 

A. 

1.  a*  +  4aH164-a2-2rt+4. 

2.  5x^-4x^  +  3x2  +  22x  +  55-^x2-3x  +  5. 

3.  x»  -  5x3  +  >j^^-2 ^ g ,. ^i^^2^ 3^. ^ I 

4.  6x'  -  x«  -  llx^  +  16x*  +  x^  +  8x^  -  19x  +  20  ^  2x^  +  x^  -  3x  +  4. 

5.  6x5  +  5x*-17x3-6x2  +  10x-2^3x3-2x2-4x  +  2. 

6.  X*  —  x*y  +  x^y^  —  x^y^  +  xy*  —  -i^-^x^  —  y^. 

7.  6x5  +  7.x*  +  7x2  +  5xH2x  +  l-^3x'  +  2x2  +  x  +  l. 

8.  x«-2x5-5x*+20x'-25x2  +  14x-3^xH2x-3. 

9.  x«  -  29x5+55x*  -  232x'  +  351x2  _  200  -^  x?  +  8. 
10.  21x5  -  2x*  -  70x3  _  23^2  +  33ic  +  27  4-  7x'^  +  4x  -  9. 
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B. 

1.  Find  the  remainder  when  .i'"*  —  3^' +  2.r  -  7  is  divided  by  ;r  — 2. 

2.  Find  the  remainder  after  dividing  the  following  :  b.r*  —  6x*  + 
7x2-3  by  a; +  1. 

3.  Find  the  remainder  after  dividing  the  following:  Sa-'  — 16A•2  — 
12x-10  by2x  +  o. 

4.  Find  the  value  of  ox^  -  ix*  +  3x^  -  4x^  +  a;  +  4  when  x  =  —  4. 

5.  Find  the  value  of  .r«  -  102a-»  +  100.r^  +  102a^  -  99r^  -  201..-  when 
:.;  =  101. 

6.  Find  the  value  of  7x*-  llcc^  +  a-  -  50  when  x  =  2. 

7.  Find   the   value    of  a-5-98a-*-98.r3- 100.r-'  +  98a;+l(>0    when 
x  =  99. 

8.  Find  the  remainder  when    Sx^  +  12x'^  -  4:.r  -  o    is   divided  by 
2x  +  3. 

9.  Find  the  value  of  o,.-^ - 4..*  +  3...-^ - 4^'' +  .>  +  4  when  x  =  3. 

10.  Find  the  remainder  when  a»  -  6a;*  +  5x^  -  4x'  +  3x  -  2  is  divided 

by  x  +  5. 

11.  Find  the  value  of  x'"  -  3.c' +  a*  -  o.i- +  »5  when  x  =  l. 

12.  Find   the   remainder   when   (((  +  b  +  c)    {ab  +  bc  +  ca)  —  abc    is 
divided  by  (( +  h. 

EXERCISE    IX. 

INVOLUTION. 

Write  down  the  square  of  the  following  : 

1.  {a  +  b);  (2a +  36);  (| +|  )  ;  (a  +  2x). 

2.  (ax  +  b);  (lox  +  Uy);  (|  +  g)  ;  (^ +^-). 

3.  (a-b);  {a-2b);(2x-6y);  (|-|). 

4.  (ix--oir);  \y--J-'  (3-V'  \  i r)- 

5.  {(i  +  b  +  c);  {2x  +  Sy  +  4z);  (1  +  x  +  x-). 

6.  (4a  +  56  +  6c)  ;  (^  +|  +|)  ;  (l  +  ix  +  Jx'^). 

7.  {(i  +  b-c);  (((-/)  +  <,•);  (a-b-c). 

8.  (x-^v  +  1)  ;  (x*-5x  +  7^  ;  (x--ax-b). 

9.  (f+'.+i);  (3.-1-3)  ;(S'-S-,). 
10.  (,«  +  !,!,+<■>);  (;  +  f+j). 
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EXERCISE    X. 
Write  down  the  cubes  of 
1.   x  +  y;  x-y;  x  +  y  +  z;  x  +  y-z. 

o  ,1  \       ni       n 

z.   m  +  -  ;    m ;   -  +  -. 
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3.  a-b  +  c;  a-b-c;  1  +  x  +  x^. 

4.  Simplify  (a  +  36)^  +  2(o  +  36)  (a  -  h)  +  {a  -  bf 

5.  Simplify  {a  +  b  +  <■)'  +  {b  +  cf  -  2{b  +  c)  (a  +  b  +  c). 

6.  Show  that  {mx  +  nyY  +  (»a:  -  «?  t/)^  =  {tn^  +  '<-)  (»■'■'  + 1/^)- 

7.  „         ..     {ax  +  byf  +  {cx  +  dyy  +  {ay-bxy  +  {<:y-dxY=^(a^  + 
¥  +  c'  +  iP){x''  +  y''). 

8.  Simplify  (o  +  bf  -{h  +  cf  +  (r  +  c^)'  -  (d  +  «)'• 

9.  „         {l-ay  +  {l  +  a^)\ 

10.  II         (3x-4i/  +  5;:)*-(52-4i/)='-3(3a,--4(/  +  5,:/  (5,--4(/)  + 

3(5c-4i/)-  (3x-4i/+53i. 

EXERCISE   XI. 
MISCELLANEOUS    EXERCISE. 

1.  Prove  that  {2a-b)-  +  {2b-cf  +  {2c-aY  +  2{2a-b)    {2b-c)  + 
2(2o-6)(2c-a)  +  2(2fe-c)(2c-a)-(a  +  fe  +  c)2  =  0. 

2.  What  will  a^  +  ¥  +  c^- 3a&c  become  ifa  +  6  +  c  =  0? 

3.  If  x+  -=i>,  prove  x^  +  -^= p^  -  Zj). 

4.  Complete   the   square    in    the  following:    x' +  y'^-\-z'^  +  2xy  + 
+         etc. 

5.  Simplify  (1  -  x'f  +  (1  +  x^f. 

6.  Simplify  {a  +  b-cf+^{a-\-b- cfc  +  c^  +  3(a  +  b- cy. 

7.  If  X  =  2i/  +  32,  show  that  x*  -  Sy^*  -  27s^  =  1 8xyz. 

8.  Simplify  {2a-Sby  +  {4b-5af  +  {Sa.-bf-S{2a-Sb)   (46 -5«) 
(3o  -  6). 

9.  Simplify  (1  +  x  +  x"y -{l-x  +  x-f  - 6x(l  +  x^  +  x*). 

10.  Find  the  value  of  x^  -  y^  +  z^  +  Sxh/z^  when  x^ -[/-'  +  :;■' =  0. 

11.  Simplify  (a~b-cf  +  (6  +  cf  +  3(a  -  6  -  tfib  +  c)  +  3(a  -  6  -  c) 
{b  +  cf. 

12.  Simplify  (x^  +  xy  +  yj  +  ^x'  -  xy  +  y-f  +  G{x'  +  y^)  (x*  +  x'f  +  y'). 
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FACTORING 


EXERCISE   XII. 
Factor 

1.  ax  +  bx  +  cdx  ',  ax  +  ay  +  az+px+py+pz. 

2.  ax'^  —  aif  —  bx^  +  by^;  1  —  a  —  b  +  ab. 

3.  9a*6^  +  33a^b^ - 126* ;  (1  +  x-)  (l-x'')  +  q-px-- qx^  +p. 

4.  15afe  V  +  12a'6c='  -  21ac* ;  2a  V  + 1  -  2a^  -  xK 

5.  4:ax  +  ay  +  41>x  +  by  ;  (a  +  1)  {a  —  l)  +  ab  +  l  —  h-a. 

6.  2<if+2bx  +  2ax  +  2bf;  x''  +  3y-3x-xy. 

7 .  acx^  +  adx  -  bcx  —  bd  ;  (x^  —  a'^)  (x^  +  a^)  +  aj?  —  a^x. 

8.  1-a  +  b  +p  +  q  —  ap  +  bp  —  aq  +  bq. 

9.  a-b  +  c~ab-bc  +  ¥  ;  a^  +  a^~a-l. 
10.  ( id  +  db  +  ce  —  ae  +  bf—  cf+  of—  cd  -  be. 

EXERCISE  XIII. 
COMPLETE    SQUARES. 

A. 

Factor 

1.  a^  +  8ab  +  16b-';    a^  +  14a6  +  496^. 

2.  a2  +  36a  +  324;  x'^  -  lOttx  +  25(r. 

3.  xV-16.rt/  +  64;  4:bx^-20bx,i  +  2oby\ 

4.  m*n*  +  2mhi'  +  l;  16x*  +  16x"H4. 

5.  a^'-lSa  +  Sl;  l-8x  +  16x^ 

6.  ix*  +  2x'i/  +  Ml' ;  c'"*  -  20-"  + 1. 

7.  xY  -  12x|/2  +  36  ;   (a  +  bf  +  2{a  +  b)(c  +  d)  +  (<■  +  d)\ 

8.  x"  +  / + z"  +  2x1/  +  2xz  +  2yz  ;   16x* + 72xY  +  81  y*. 

9.  9a-  +  45^  +  16c''  -  166c  +  24rtc  -  12a6. 
10.  9x2  +  4.1/'' +S''- 41/2 -&C3  +  12xi/. 

B. 

1.  Jx*  +  16i/z'  -  4x V  ;  <»"  +  b-  + 1"  -  2a6  +  2ac  -  26c. 

2.  («  -  6)'  +  (6  -  cf  +  {c-  ay  +2  ((r  -  6)   (6  -  c)  +  2  (<.  -  6)  (c  -  a)  + 
2(6-c)(c-((). 
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3.  ■ia*  -  12a-h  +  96'  +  HJcrc -  246c  +  16cl 

9  25        16  5  o 

5.  462  +  9<;2-46-6c  +  126c  +  l. 

7.  (i)  +  g  +  r)2-2s(p  +  2  +  r)  +  s-. 

8.  p-2  +  g;  (2.x-3y)H(2a;  +  3;/)^-2(4x^-9,/). 

9.  4a*-12a3  +  25a2-24a  +  16. 
10.   rt*  +  6*  +  f*  +  2a-6-'  -  2a2c-  -  26'^c2. 


1.  4(a  +  6)2  +  12(a  +  6)  ic^d)^-%c^clf. 

2.  4a^  +  6^  +  c2-4o6  +  4rtc-26c. 

3.  256a;2'"-448a;'»+»  +  196x'«. 

4.  If  3;2  + 1/^  =  3^  aj^^i  yy  ^  3..  ^  y.  ^  Q^  g|^Q^,  tj^.^t)  (x  + 1/ + ;: ) ^  =  22-. 

5.  Write  down  the  square  of  ct'^  —  ^«^  —  6a  +  ^. 

6.  Arrange  the  six  factors  of  (6a^  +  r(  — 2)  (3a^  — 7'-t-6)  (2a^  — 7a 
+  3)  in  the  form  of  three  squares. 

7.  Find  the  two  equal  factors  of  «'  +  9  -  4x  +  i£!  +  ??  -  «-f . 

8.  Show  that  2(x  -  ;/)  ( */  -  s)  +  2(i/  - ,-:)  {z  -  x)  +  2(s  -  x)  (x  -  y)  is  the 
sum  of  three  squares. 

9.  Find   two   equal   factors    of    (x- —  xi/)-  — 2(x^-x)/;  (I'j/ —  ?/^)  + 
(xy  -  ,fi\ 

10.   Find  two  equal  factors  of  "-'  +  *4+ ^,  -  2-  -2^  +  2-. 
1  b-      c-      a-  c  0  a 

EXERCISE  XIV. 

DIFFERENCE   OF  SQUARES. 

A. 

1.  4x2  _  9.y2 .  ]^44^2  _  289  j/2 ;  16x*  - 1. 

2.  (2a-6)2-c2;  {4.x  +  yf  -  z"" ;  (3m  +  2/0= -p^. 

3.  199=  -  1 ;  X—  (y  -  zf ;  (a  -  2hf  -  (6  -  cf. 

4.  (x=  +  j/  +  .~T-4xV;  a=-2a6  +  6=-x=-2xt/-i/2. 
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5.  4{ad  +  brf  -  {a^  -  h'  -  r^  +  d'f  ;  4.aW  -  {ir  +  h'  -  c-y. 

6.  x'»-i/«;  (3x  +  5)'-(5a;  +  3)2;  (a  +  b  +  c  +  dy-(a -h  +  c-d)*. 

7 .  (^'^ +y^  +  z''  —  xy  -xz  —  yzy  -  {xy  +  yz-\-  a-z)'. 

8.  15x2 -60i/;   243x^-48;/*;  l-4a^//«. 

9.  (a-26)2-(2a-3t  +  4cy^;  «^  +  2a' +  a' -  6*  +  26' -  ;.'. 
1 0.   (x-^  + 1/2  +  3^  -  2x J/  +  2x;:  -  2yT.)  -  (y  +  zf. 

B. 

1.  Write  down  the  quotient  of 

(4x - 3y - 2zy - (3x -2y  +  Szf  hy  x-y- 5r.. 

2.  Write  down  the  value  of  (x-  +if  +  --')  (x=  + 1/  -  z^). 

3.  Factor  a*  +  b*  -  c*  -  d*  +  2a-b^  -  2chl\ 

4.  Show  that  (5x-3]/-4j--(3x  +  7i/  +  4)- is  exactly  divisible  by 
2x+(/. 

5.  From  a'^  —  V  =  {a  +  b)  (a  -  b),  find  the  difference  of  the  squares 
of  118^  and  121|. 

6.  Prove   1  -  1  +  ^. -i,  =  (1  -UM(^  -!-  -  M- 

a-^      ab      0-      c^      \a       b       c  /  \a       h       c  I 

7.  Show  that  l  +  ?i!±^^=<^±^±$^±^>. 

2ab  'lab 

8.  If  a  +  b  +  c  +  d  =  2>i,   show   that  4  (a5  +  ctO'-(«'  +  ?>'-c'-t^)' 
=  16(s  -  (()  (s  -  6)  (s  -  f)  (6-  -  d). 

9.  Show  that  {a'  +  ¥  +  ^abf-{a'  +  h-f  =  %ab{a  +  hy. 

10.   Show  that  (x  +  yY  -  ;:2  +  ( i/  +  ;)"■'  -  x"  +  (r  +  x)^  -  y'  =  {x  +  y  +  zf. 

EXERCISE  XV. 

EXTENDED  APPLICATION  OF  (x±yy  AND  x' -  y\ 

A. 

1 .  Factor  x*  +  *>/;  x*  -  15x'^  +  9  ;  x*  +  x^  + 1. 

2.  256x*  +  16x2  +  1-  x*  +  5x-  +  49 ;  a*  +  b*-  lla%\ 

3.  4a«-37a262  +  %4;  9.r«  +  5xy  +  ,^4 ;  .»•*  +  / -ISxV- 

4.  ?H*+/j.*-18?rtV;  x8  +  x*  +  l;  o-'  +  cvr'  +  .J^ 

5.  a* +  646*;  625a*  +  25a-'' + 1 ;  o*  -  IBtt*^' +  96*. 

6.  9a*-4(f26»  +  '^';  4x-*  - 1?^:  +  9. 
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7.  -r*  +  ^-^  +  '^  ■  X*  +  25,r=  +  625. 

8.  ma*-17a%'  +  ¥;  x*"' +  Uy*'"  ;  x* -7x^  +  1. 

9.  16?Ji*-28mV  +  9ji«. 

10.  (x  +  yy-7zHx  +  yy  +  z';  (a  +  by~Sc\a  +  by  +  c*. 

B. 

1 .  9a*  +  Sa^fe^  +  46*  ;  x*  +  7x'  + 16  ;  16x*  +  SQxh/  +  Slj/*. 

■     9  6      """le  '    256  "*"  144  "^81* 

3.  a*  +  6*  +  c*  -  2a'^b''  -  2bh'^  -  2cV. 

4.  x*  +  4(i/  +  2)*;  (a  +  6)*  +  (a-6)*  +  («^-67. 

-      1,2,    J_.     9 ^4-2 

a*      z*      a-X' '  X*     x-y-      y*' 

6.  4(a  +  6)*  +  9(a  -6:'*-21i:rt2-6^')2. 

7.  16a*  +  A(b-cy-9a\b-cf. 

8.  (a;'^  + 1/  -  xyy  -  7{x'  +  i^Y  +  {x  +  y)'. 

9.  (rt  +  6)*  +  4(rt-6)*;  4x*-13xy  +  9i/*. 
10  I+-i^  +  ^  .  L6  ,  I  4.  J_ 


EXERCISE   XVI. 

TRINOMIALS. 

A. 

1.  a-2  +  8x-  +  12;  j^  +  ^x  +  2Q;  a-'' +  47.*' +  370. 

2.  i.-2  +  89.<.-  +  1960;  x^-27x  +  182;  x2-19x-150. 

3.  x-2  +  16ir:-80;  x"  -  88j;  + 1612  ^  ./j^  -  37x  - 120. 

4.  15a-='  +  17x  +  4;  6a-2  -  5xi/ -  61/ ;  16c2  -  IGac  -  21a^ 
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6.  x«  +  33j:  +  252;  x2-02x-693;  x"- 37^-528. 

7.  2L.-^-55x!/  +  14;/^;    x*  -  ^"i;    x^  -  §  + 

8.  6(2x  +  -dyf  +  5(6x2  +  bxy  -  6;/-)  -  6(3a-  -  2j/)l 

9.  4(x  +  2)*-37x-%'-  +  2)-  +  9x*. 
10.  (a-6y™-44(«-6)"'  +  363. 
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B. 

1.  72.f  2  -  145x  +  72  ;  Sx^— 38x  +  35. 

2.  24u;'^-29xj/-4i/;  lOx^  -  17a;  +  3. 

3.  15x^  +  114a;  +  99;  12a;='  +  19ic-21. 

4.  6a2  -  o6  - 1562 .  32^2  _  24xz  -  20a;^ 

5.  413x2  _  QQQ^y  _  299,^2 .  204x2  _  ^29xy  -  2m  f 
G.  45x2  +  614x  -  22499  ;  30x2  +  859x  +  5247. 

7.  78x2 -4231x  + 48015;  56x2  +  137x  -  27885. 

8.  42x2 -135x- 11877;  96x2 +  580x- 9919. 

9.  34x2 -2001x- 30745. 
10.  28a2- 411a -83467. 

EXERCISE   XVII. 

POLYNOMIALS. 
A. 

1.  20x2  +  2x^-6i/'^-8x  +  4i/. 

2.  6a2-7a6-2062-6a  +  156. 

3.  7x-42i/-2x2  +  9xi/  +  18j/2. 

4.  3x2  +  i9_,.y  +  20;/2  +  2..-  + 10;/. 

5.  x2-xj/-6;/2-4x;:  +  12i/:;. 

6.  18x2  _  24j.  ,/  +  8]/2  +  9x-3  -  <oyz. 

7.  6x2 -6y2-20;:2  +  22i/z  + 7x3-5x1/. 

8.  55a2  +  6^2  -  I2c2  +  34?)c  -  8ac  -  71a6. 

9.  6a2  -  23a6  +  lOac  -  256c-  +  21^2  -  4c2. 

10.  3»/i 2  +  2h)'H  -  Ji2  _  5r2  -  6h r  -  'imr. 

B. 

1.  7x2  _  ^y  _  6j^2  _  6x  -  2O1/  -  16. 

2.  20x2  _  i5_^.,^  _  5j^2  _  68x  -  42j/  -  88. 

3.  20x2  _  2(>j/-'  +  9.,.,,  +  28.r  +  35]/. 

4.  x2  -  xi/  -  12;/-  -  5x  -  15;/. 

5.  ()..2 4- C) ./2  -  13x1/  -  8:;2  -  2;/:;  +  8xz. 
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6.  4a2  - 1562  _  4a6  -  2,W  -  366c  -  8ac. 

7.  15x2  _  i8x  -  28t/  +  4Qy  -  23a;y. 

8.  5fr-19a6  +  1262-2a  +  66. 

9.  18x2  -  42x1/  +  20if  +  9x  -  loy. 
10.  203-2  _  24x  +  12J/2  - 18;/  +  31xi/. 

C. 

1.  4a2_5a6-2162  +  4a-126. 

2.  6x2  -  7a.y + 2xs  -  20i/ + 64;/s  -  48^2. 

3.  2x2 + 5xy +  2i/2+ 13x2 +17i/z  + 21^2. 

4.  24x2 + 37x1/ +  12x-5j/2+ 20]/. 

5.  3aj2  -  xy  +  4x3  -  4;/2  -  3|/3  +  z^. 

6.  2x^ + 5mx  +  3 nr  +  2sx  +  5ms  -  12s2. 

7.  Show  that  7»i-3?i  is  a  factor  of  28m2  +  21/)m  -  75mn  -  9pn 
+  27^2  and  write  down  the  other  factor. 

8.  If  x+p  and  x  +  q  are  factors  of  o^  +  {p  +  m)x  +  mp  and  x^  + 
{c[  +  in)x  +  qin  respectively,  show  that  both  are  factors  of  x^  +  {p  + 
q + m)x^  +  (pq  +pm  +  q'm)x + pqm. 

9.  Show  that  one  of  the  factors  of  6x2  -  7x]/  +  14x  -  20y2  _  35y  js 
also  a  factor  of  8x2  _  \Qxy  - 10  y2. 

10.  Show  that  the  factors  of  16x2  _  46  ^.j^  + 15^2  ^  yg^^,  _  54^,  ^  43^2 
may  be  written  as  the  difference  of  two  squares. 

EXERCISE    XVIII. 
APPLICATION    OP  x'^±yK 

1.  a^  +  ¥',  {a  +  xf  +  if;  {m  +  nf  +  {p  +  q)\ 

2.  {m^-mn  +  n^f  +  {m^  +  mn  +  n'^f;  a^  +  h^. 

3.  ai2  4.^12.  ai5  +  ^i5.  8a^  +  2763. 

4.  xi8+/;  125x21  +  512^21;  a'-{h  +  cf. 

5.  8.^:=*  -  64;/^ ;  a^*  -  6^3 ;  x=*  -  3ax2  +  3a2x  -a?  +  b\ 

6.  Show  without  multiplying  out  that  (x2  +  xi/ +  )/2)'' -  (x2  -  xy  + 
1/2)*  is  divisible  by  x  and  y. 

7.  Show  that  the  sum  of  the  cubes  of  2x2  _  5^,  _  9  g^^j  _^2_|_(j^  _  5 
is  divisible  by  either  3x  +  7  or  x  -  2, 
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8.  Write  the  quotient  of  x^  +  S3ra  +  3xa-  +  a^  +  h^  Ijy  x  +  a+b. 

9.  Show  that  (ax  +  by  +  czf  +  (cx-bij  +  azy  is  divisible  by  (n  +  c) 

(x  +  z). 

10.   Show  that  2(6  +  d)  is  a  factor  of  {a  +  h  +  r  +  df  ~(ii  -b  +  c-  df, 
and  that  {2x^  +  5x-  9)»  -  (a;^  +  6x-  7f  is  divisible  by  {x  -  2)  (a;  + 1). 

EXERCISE  XIX. 
GENERAL  EXERCISES  IN  FACTORING. 

A. 

1.  a(x  +  yf-bc(x  +  y);  15p'^  +  67p-24. 

2.  (a  +  b-cf-ia-b  +  cf;  a^- -b"^ - c^ -2a  -2b -2c -2br. 

3.  2x'^  +  llxy  +  12i/  +  7xz  +  13yz  +  3z^ ;  o:^*  +  3x'xp -Ar/*. 

4.  (6  -  c)x'^  +  2(ab  -  ac)x  +  a-b  -crc;  2{a  +  6)-  +  o(a  +  b)  +  2. 

5.  x^  +  x^y-X'i^-y*;  a»- t^'-SaHSa- 1. 

6.  (ac  +  bdf  +  (ad  -  bcf ;  (x-  +  oxf  +  10(a;2  +  5.t)  +  24. 

7.  afi  +  x*y  +  x^y^  +  x^'i^  +  xy*  +  ]^ ;  x*  +  x^+x-l. 

8.  a^-2a'^  +  2a-l;  x^  +  4x-  +  5x  +  2  ;  x^  +  5x;'  +  7x  +  3. 

9.  x^  +  Qx'^  +  llx  +  6;    x^ -7x^  +  Ux-S  ;  oi^-9x^+26x-2i. 
10.  x^  +  2x'^-5x-6;  a;^  -  a;"  -  22a:  +  40  ;  a-"  -  2x-2  -  5a- +  6. 

B. 

1.  2xHlla;2+17a;  +  6;  3.x»  +  Ha;"  +  12.c  +  4. 

2.  3x^  +  5a;2  +  7x  +  5;  2x' +  7a;2  +  2x  -  3. 

3.  4x'  +  8x2-x-2;  9x^-45x2-4x4-20. 

4.  6x5  -  11x2  -  31x  +  30  ;  c»  +  60=6  +  12rj6-'  +  8/>'. 

5.  Prove  that  (b  -  c)a^  +  {c  -  a)b^  +  {n  -  b)c^  is  exactly  divisible  by 

a  +  b  +  c. 

6.  Express  x*  -px^  +  qx"  -  x^  +  px  -  <y  in  the  form  of  three  factors. 

7.  Factor  a(fc  +  6c  -  c)-Vb{c^ca  -a)-\-i:{a^ab  -  b). 

8.  Express  (x  + 1)  (x  +  2)  (x  +  5)  (x  + 10)  -  3Gx  -  130  in  two  linear 
and  one  quadratic  factor. 

9.  Resolve  into  three  factors  .r*  -  11x^4- 10. 

10.  Resolve  into  throe  factors  3? -2x^ -x-\-2. 


H.  C.  F. 
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H.  C.  F. 
A. 

1.  Find  H.  C.  F.  of  6((i  -  j-) ;  4(rt2  -  x^)  ■  {a  +  bf  and  cv"  -  h\ 

2.  M  It  x^  -  (a  -  h)x  -  nb  and  x^  -  (a  +  6).c  +  ab. 

3.  n         n  irj2  _  9a;  + 14  and  a;2- 11^  +  28. 

4.  I.         ,.  x2-15a-  +  36  anda;2-9x-36. 

5.  I,  I,  x*  +  a;2-6anda;-*-3x2  +  2. 

6.  „  M  x^-2.v^  +  3x-6andx*-3^-x^-2x. 

7.  H         ..  6x2 +  17x  + 12  and  10x2  + 3a- -18. 

8.  „         „  24x^-22x''  +  5and48x^  +  lGx"-lo. 

9.  M         ir  6a3-6a2+2a-2and  12a'-15a  +  3. 
10.         „ 


Sa^  +  Sa^  +  ^a"" 
12a\ 


3a5  +  lla"  +  6a3 ;  3a*  -  l&a?  - 


B. 

FindH.C.F.  of 

1.  x^'  +  x-SO;  x'^  +  lU-  +  30;  x^-x-42. 

2.  21x'  +  8xi/-4j/2;  21x2-20x;/  +  4;/^   49^^ 

3.  :i?  +  xhj  -  3xy2  +  i/  ;  x'  +  Sx'^y  +  xi/"  -  t/'. 

4.  x'S  -  2x2  _  j^5a;  +  36  .  3a,.2  _  4a;  _  15. 


28x1/4-4 1/2 


5.  3x5  _  3a.4  _  53^3  _  43x2  ^  34^,  +  30  and  3./:^  +  3x*  -  53x3  ^  43^2  +  34^ 
-30. 

6.  x3  +  3x2|/  +  3x J/2  +  if  ;  x'  +  x2(/  +  X|/2  +  j/S  ;  .>•'  +  x2|/  -  xi/  -  y^. 

7.  Find  H.  C.F.    of   x3-6x  +  9   and    x3  +  4x2-9  and   also  what 
value  of  X  will  make  both  quantities  vanish. 

8.  What  value  other  than  zero  must  be  given  a  so  that  x^  -  x  -  a 
and  j:2  -|-  a;  _  a  may  have  a  common  factor  ? 

9.  Find  H.  C.  F.  of  2cc3  +  x''  -  x  -  2  and  x-^  -  x*  -  2x2  +  2x  ^nd  show 
that  its  square  is  a  factor  of  the  latter  expression. 

10.  Show  that  (x  -  2)2  is  a  common  factor  of  x'  -  6x«  +  13x5  _  j^2x'« 
+  4x=*  and  x'  -  5x8  +  8x-«  -  4x-^,  and  find  H.  C.  F. 
2 
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EXERCISE  XXI. 

L.  C.  M. 
Find  L.  C.  M.  of 

1.  6x^  -  2x  and  9^?  -  3x\ 

2.  3af2  +  llx  +  6  and  a;"  +  5x + 6. 

3.  x  +  2;  x^-1;  x2  +  a;-2. 

4.  x'^  +  ox  +  'k;  x2  +  2a;-8;  a;2  +  7aj+12. 

5.  a^-1;  a"''-9;  a2  +  2rt-15. 

6.  a^  +  12a;'  +  47x  +  60;  icH  13^;^  +  56x  +  80. 

7.  x3-6x'^  +  lla;-6and£c3-9x2  +  26x-24. 

8.  a^-1;  a' -I;   «« -  1. 

9.  (x  +  y)';  (x-yY;  su^-y^  anda?+y^. 

10.  xH6x-27;  x''  +  17.'c  +  72;  x2-64;  x-'- llj-  +  24. 

EXERCISE   XXII. 
GENERAL  EXERCISE— H.  C.  F.  AND  L.  C.  M. 

1.  Find  by  factoring  the  H.  C.  F.  and  L.  C.  M.  of  a^*-  3a-  +  rt  +  l 
and  a^  -  3a  +  2. 

2.  Of  Of  -  x2  -  4x  -  4  and  x3  +  6x'  +  llx  +  6. 

3.  Determine  the  algebraic  expression  which  involves  the  lowest 
possible  dimensions  of  x  that  can  be  exactly  divided  byx-  +  5x  +  6 
andx2  +  7x  +  8. 

4.  If  X  -  3  measures  x*  -  7x  +  a,  find  a. 

5.  If  a-  +  4  measures  x*  -  x  -  o,  find  a. 

().  Find  the  values  of  a  and  h  in  order  that  x-3  may  be  a  com- 
mon f iictor  of  x^  -  7x  +  a  and  x'^  +  x  -b. 

7.  What  value  of  a  will  make  x  -  7  a  measure  of  x-  -  (ix  +  21  ? 

8.  If  4x2  +  &x-20  is  a  multiple  of  2x  +  5,  find  b. 

9.  x  +  3  is  a  measure  of  x*-Gx*  +  llx-c,  find  c. 

10.  If  x  +  9  is  a  measure  of  x^-d',  find  a. 

11.  The  H.  C.  F.   of  two  expressions  is  x  and  the  L.  C.  M.   ubx^ 
find  the  product  of  the  two  expressions. 
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12.  If  a; +  4  and  x  +  7  are  both  measures  of  a;^  +  lla;  +  m,  find  m. 

13.  The  H.  C.  F.  divided  into  L.  C.  M.  gives  2ah  for  quotient. 
If  H.  C.  F.  is  2x,  find  two  sets  of  expressions  that  will  satisfy  the 
conditions, 

14.  If  x  +  4  and  .x  +  3  measure  a;^  +  rta;^+26a;  +  24,  find  a,  and  also 
what  other  expression  will  be  a  measure  of  the  given  one. 

15.  Show  that  if  a  quantity  divide  A  and  B  exactly  it  will  divide 
pA  +  qB. 

16.  If  x^+nvx  +  n  is  a  measure  of  x^+2)x-  +  qx-\-r,  prove  that 
nq-v/^=r'm. 

17.  Show  that  we  can  obtain  L.  C.  M.  of  two  algebraical  expres- 
sions A  and  B  by  dividing  their  product  by  the  H.  C.  F. 

18.  The  H.  C.  F.  of  two  expressions  is  x  +  3  and  the  L.  C.  M. 
a^+7x^  +  12x^ -9x-27,  one  expression  is  x^  +  Ax- -9,  find  the  other. 

19.  If  a  number  be  a  measure  of  two  others,  prove  that  it  will 
also  be  a  measure  of  the  difference  of  any  multiples  of  these 
numbers. 

20.  If  x"^  -px  +  q  is  divisible  hy  x-r  and  x-  s,  show  that  p  =  r-l-s 
and  q  =  rs. 

21.  Find  L.  C.  M .  of  x^-5x~U;  x'  -  4x  -  21 ;  and  o^  -  3x^  - 
25x-21,  and  for  what  value  of  x  will  all  three  expressions  vanish. 

22.  Find  H.  C.  F.  of  x^-x^-  2x  +  2  and  x*  -  3.r'  +  2x^  +  x-l.  What 
value  of  X  will  make  both  expressions  vanish  ? 
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FRACTIONS 


EXERCISE  XXIII. 


Simplify  the  following 

a--ab  3 


a-b  -  abc+b'c  -ab'  '  (x-  2)  (x  -  3)     (a: - 1)  (x  -  2)  (a; -  3)* 

x^-(a+b)x+ab  _         a' -96'        .  a'+a6-126' 
x'^+^c-ayx-ac  '   a=-2a6-156=  '       a'-5ab 


„     a''  +  6"'+c''-3a&c  _  x-  -ax     x-+^+ax+2a 

a'+b'+c- -bc-ca -ab  '    x--i  x'--a- 

.     (y+z-2xr-(z+x-2y)\    &  /  ^   _  1/;  2  _  .?\\ 
(x  +  y+zy-{x+y-bzy   '    c    [c        bc^  'i' 

_     (3a^-2y)'-(2a;  +  2y)'      a;'+a:-6       x--\-ix 


2a;-8j/  '  a;2+2a;-8' 

a^-a^-g+l  a''-3a'&4-3a6'-2ba 

a«-2a«-a2-2a+l  '  aHho^P+ft*       ' 

1       ,        6y       ^1  _ 

a;+3i/       »;'■=- 92/'''       3i/-a;" 

a-3_a-3  H-3a 

a -'2      a-1      a-'-3rt+2' 

111 


x--ix  +  -i       x--Zx-\-i      a;=- 5x4-6  ■ 

^f.     2a:+10       ^x+\       9a:+13       24T-8z 
8       "*        T"  4       "*"        14       " 


EXERCISE  XXIV. 


Simplify 

1. 

32;+2           6           3x-2 
(x-l)"       a:-'-!       (J-l-l)'" 

2. 

a'-x'^l  a-\-x              a-x 

ax    \a--x-      a'+ax+x* 

3. 

12a;s+a;-l    .  1-f  6x-|-9a;» 
l-Sar+ltia:-   *     lCa:---l    " 

I 
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,      x'-'lxy+liy"   .    x'-5xy+4y' 
'     x-  +  5xy+Hy-    "     x^+xy-iy^' 

f.  2a  x-a 2 

(x-2ay~  x^-bax+ea'^x-Sa' 

,.      a:°-6a:+8       x^-5x+Q  .    (x-2y 
x-~ix+S^  x^-2x-8  ■     x^-l   ' 

7      _l+^_   ,      l-«  2 


H-a;+a;=      l-a;+x=      l+aj=-i-a;*" 

a-b  a-'+o'        a^-o-        a-  -b^ 

10.  ('^  +  ^^ ^\^/J_+_^\. 

\x+2/      x-j/      x~-y-l      \xAry      X'-y-f 

EXERCISE  XXV. 
Simplify 

1       ^     1^   _i  ^        a-6      6-c      c-n 
a       6       c  '      ab         be         ae  ' 

.^         n     _     a:         3a-+2y  _  3x-2y 
o-x      a  +  x  '   'ix-'2y      3x+2i/' 

„  x+1  x-1       _    _J_  1  _1     _      2rt 

■    x^+x+l      x=-x+l  '  a+x      a-x~a==-x'' 

4.  J-  +  JL+^i_ 

^      a4-6  .       a  6        a-b 

a        a"  -b-      a-b      a+b' 


'    {a-b)(a-cy 

1             1 

1 

{b-a)  (b-c)  '  (c- 

-a)  ic-b)- 

(x-a)(x-3) 
•         (x+4)=       ^ 

x  +  4 
x-a" 

2x=-8x+6 
■    3x2-15x+12^ 

3x2  _  27X+60  .  X' 

^-lOx+21 

2x=  -  lOx      • 

X2-7X     * 

1               1 

1 

9.   — px        J    .         ^ 
1+1      i_i      a_i 


,^       6a=-a&-1262     .  12a2-16a6-362 


6a'+23a6+206-   '    6a=+7a6-2062  ' 
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EXERCISE  XXVI. 

\l+x^l-x/  •  \l-x     1+x/ 

XX  2(1+3       ia+5 

„       ff  "*"  J  _  3(t  +  4  ~  5a+6 

*  _  ^'  g+2       3a+4' 

a  ~  b  2a+3       4a+5 

a       c 

3      ^  --  '^  -    /  ^^    I     y  ^'    \  •  /   ^     I       '^     \ 

"^-     c       a'    \x+y^x-y     x- -y^J  ■  \x+!/^  x^ -y^ /. 

d       b 

A         4a«  2a^  a  a 

'    a*-x*     x'-+a-      a+x     a~x' 

«2  J.2  ,.2 

v  +  ; 


(a-6)(a-c)  "^(fc-c)  (6-a)     (c-a)   (c-6)' 

\y-^         '  x'/   \y       xj 
f.       /■g+ti      g-^^    .    (a+6      a-h-y 

„        a;  a;         fX+a     x-a-i  _^  /-ai+g     ic— g-t 

^^~a;+a~  \«^~a;+a/  *   \a;-a     a;+a|" 

2j/' 


\2(2;+y)      2(a;-i/)      a;=-j/=/     22/' 

«+«        .  a;='-( 
a;-+aa;+a2~      a;-a  a;''+a'' "       9;-a 


9. 
,„       a;«+rt=a;2+a<  a;+a        .  ce^-ax+a'      a;'' -ft'      ar^-oas+o* 


*2+ax+a2' 
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EQUATIONS. 


EXERCISE   XXVII. 

A. 

Solve  the  following  equations : 

1.  5.c-(3x-7)  =  35-2x. 

2.  9x-3(5x-6)=-72. 

3.  (2x-7)(x  +  5)  =  2x(x-8)-ar  +  265. 

4 .  5(a  +  j:)  -ox  =  3(o  +  6x). 

5.  8(x-1)  +  17(x--3)  =  16x-32. 
C.   2x  +  34-3ax+95  =  3x--119. 

7.  5x-  17  +  3a=-5  =  Cx-7  -  8.7,-  r '<  IE. 

Q      a--r3_a;-2       3x-5       1 


•        23     "•■     10  5    +     15     ~  ^' 


10. 


4a:+l       ox-Z  _7x-i  _6x--5^ 
5  7      ~^^  i3~' 

B. 

^      5a;-l       7x-2_66-5a; 
2  10  10     * 

2.  ^{x-'S)-7{x-i)  =  6-x. 

3 .  i(5-c  -  10)  -  t\(12x  - 13)  =  4x  +  i(2x  -  7). 

7Z  +  1        35/X+4X  1 

*•       x-l  9   W2/^''9- 

5.  (x--3)-3(x-5)  +  5(x-7)  =  0. 

6.  {x  -  5)  (x  -  3)  -  (x  -  5)  -  (x  +  7)  (x  -  2)  =  0. 

7.  ^'  +  x(x-2)  =  (.'--l)^ 
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8. 


7a-  +  8       9a:-12_9a:+l       29 -&i; 
8  16     ~"lX)~  20    ' 


9. 


ll-M -)}-¥• 


,„      4a: -17       11 -66a;       ^(54+a;) 
9  99  a4 


1. 

6a;+13      3ar  +  5        •2a; 
15          5a;  -  25       5  • 

2. 

6a;+l       2a; -4        2a; -1 
15         7a;-16~      5     " 

3. 

3a-  +  l       9a;+8      x+1 
4      ~     12         a;+8' 

4. 

9a;+20_4a;-12       x 
36     ~5a;-4    ''"i- 

5. 

10a;+17       12a;+2         5a; -4 
18            13.r-16           9 

6. 

9a-+5    ,    8a;-7  _  36a;+15    ^ 
14          6a;+2  ~"       56 

(7 

6a;  +  7       2a; -2       2j;+1 

1  . 

15          7x-6           5      • 

8. 

2a;  +  3  _  4a-4-5       3a:+3 
a;+l  ~"  4a;+4  "*"  3a:+l' 

9. 

7x  -  4      7a;  -  26 
a;-l  ■"  a;-3  ' 

10. 

a;-l_7a;-21 
a-  -  2  ~  7a;  -  26" 

lOj 


1. 

4a;+l7 
ar+3 

3a-  - 10 
+   a;-4 

=  7 

2. 

6a;+8 
2x+l 

2a' +38 

a;  +  12  ' 

=  1. 

3. 

a;-4 

J -5 

a;-5_a; 
a;-6      X 

-7 

a;- 

-8 
-9" 

4. 

a--l  _ 
J- -2 

X  -  2  _  a; 
.r  -  3 "~  a; 

-4 

X- 
X- 

-6 
-6 

^ 

3x-l 

X  -  4 

2a-_l 
^  a-+4 

=  5 

+; 

9« 

5 . 

-•  - 

D. 
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„       6a: -3      x-\      .      ^ 


y      4a;-3  _  4x-7 
2a; -1  ~  2*  -  5  ■ 

^^       a;+10       2+l_a;+n       «+2 


,       3a:'+4a;+3  _  2a;'  +8x+3 
3a;+4      ~      2a;+8     ' 

Q      3+a;     a;+5_  ,  a;=-l 


E. 


l+a;^a;+7  7+8a;+a;=  ' 

3 .    (o  +  x)  (b  +  x)  =  (c  +  x)  (d  +  x). 

,      a    ,  b       d  X  X     ,  ^ 

X       c       c  '    a -b      a+b 


ab      be      ca 

y,       n    ,    b  ■>    ,    1 ;       x+d      x+a        2ax 

o .    r-  +  -  =  ir  +  Ir  ; 


a-b      a+b      a'-b^' 


f.      a       b  a+b      a- -  b- 

X      a  ~    X        a"+ab' 


(m+ii)  (n  -x) 


+  a;  =  0. 


f.      •mx+Ua      5.c+20a  _  4j:      61 
25(1  93-  - 1  (in,        ctn       -^n 


10. 


25a  9x-16a       5a      2o' 

x+m  x-m  m* 


x-+mx+m'-      x^-mx+m-      2<x*+m='«2+j»*) 

F. 

1.  ^  +  ^  +  ^  =  10. 

2.  3x-4-^^  9-(2x-  +  7)  +  3a;  ;>=13. 

o     X      ir-4      30-a:  _  :e       12 -a;      ,., 
*^-     3--g  6~~T-       3"~'- 

4.   {2x  -  -if  -  {4.x'  -  2d,x  +  49)  =  ox  + 15. 
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5.  i^^+K2-«0=n  2r-K5+^)  y  -^. 

7.  783-5(9x  +  3)  +  12x  +  42-48x=0. 

8.  ^^  -  -^f^  +  l|f  =  2(x  -  8)  -  1. 

9.  {3x  +  lY  +  {4x-2y  =  (ox-3y. 


10. 


42;+44 


a;+10      a;2^22x+120       a;+12' 


EXERCISE    XXVIII. 
PROBLEMS. 

1.  A  man  rides  from  London  to  Ingersoll  at  8  miles  per  hour, 
and  returns  by  Thaniesford,  5  miles  farther,  at  9  miles  per  hour  in 
15  minutes  more.      How  far  from  London  to  Ingersoll  ? 

2.  A  horse  and  buggy  cost  ^280,  and  5  times  tlie  price  of  the 
horse  was  equal  to  9  times  the  price  of  the  buggy.  Find  the  price 
of  each. 

3.  Divide  $1496  between  A,  B,  C  so  that  B  will  get  3  times  A's 
share,  and  C  4  times  B"s  share. 

4.  A  passenger  leaves  Montreal  for  Toronto,  a  distance  of  333 
miles,  at  the  same  time  as  one  leaves  Toronto  for  Montreal.  The 
train  from  Montreal  runs  42  miles  per  hour,  and  the  one  from 
Toronto  32  miles  per  hour.     How  long  before  they  meet  ? 

5.  A  received  a  legacy  of  $4000.  and  B  S3G00  ;  after  each  had 
invested  an  ecpial  amount  A  had  as  much  again  as  B.  What  did 
each  invest  ? 

6.  A  field  is  3  times  as  long  as  it  is  witle  and  contains  9G00 
sq.  yds.  less  than  another  field  which  is  the  same  length,  but  40 
yds.  wider.      Find  the  size  of  first  field. 

7.  A  has  3  times  as  mucli  money  as  B.  He  spends  §47.50  and 
then  has  only  twice  as  much.     How  much  had  each  at  first  i 

8.  I  bought  23  cows,  some  at  S38  each  and  the  rest  at  $50 
each.  The  whole  amount  paid  was  §970.  How  many  of  each  did 
I  buy  ? 

9.  A  merchant's  selling  price  is  20  advance  ou  cost,  but  he 
gives  a  customer  10  '  ott'  for  cash  and  his  profit  on  the  article  is 
then  $1.20.     Fiml  the  cost  price. 


EQUATIONS.  27 

10.  A  man  gives  to  a  beggar  $1.00  less  than  j  of  his  money,  and 
then  there  remains  $1.00  less  than  ^  of  it.  How  much  did  he 
give  the  beggar  ? 

11.  A  speculator  owns  $5000  stock,  some  at  3%,  4  times  as 
much  at  3^%,  and  the  rest  at  4%.  Find  the  amount  of  each  kind, 
when  his  income  is  $176.00. 

12.  A  man  bought  80  yds.  cloth,  some  at  50c.  and  some  at  75c.  per 
yd.  He  finds  by  selling  all  at  75c.  per  yd.  he  would  gain  $2.50 
more  than  by  adding  12gc.  per  yd.  to  the  price  of  each.  How 
much  did  he  buy  at  50c.? 

13.  A  father  gave  his  boy  a  certain  sum  of  money  every  Monday. 
During  the  week  he  spent  h  of  all  he  had  at  the  beginning,  and  at  the 
end  of  the  3rd  week  he  had  $1.40.    What  was  his  weekly  allowance  ? 

14.  My  income,  $960,  is  derived  from  money  invested,  some  at 
3%  and  some  at  9%,  but  if  the  rates  were  interchanged  my  income 
would  be  doubled.     How  much  is  invested  at  3%  ? 

15.  Two  men  begin  business  with  equal  capital.  The  first  year 
one  gains  $250  and  the  other's  capital  is  reduced  I,  and  the  first 
had  then  twice  as  much  as  the  second.    How  much  had  each  at  first? 

16.  A  man  sold  to  A  J-  of  his  cattle,  ^  to  B,  i  to  C,  and  the  rest, 
27,  to  D.     How  many  had  he  at  first  ? 

17.  Di^^de  90  into  4  parts  so  that  if  the  first  be  increased  by  2, 
the  second  diminished  by  2,  the  third  multiplied  by  2,  and  the 
fourth  divided  by  2,  they  shall  be  all  equal. 

18.  A  farmer  sold  a  number  of  bags  of  wheat  for  $72,  and  a 
second  lot  of  5  bags  less  at  the  same  rate  for  $63.  Find  the 
number  of  bags  in  each  load. 

19.  Divide  $7400  among  A,  B,  C  so  that  A  shall  have  $120  more 
than  B,  and  C  $106  less  than  A. 

20.  There  is  a  number  of  two  digits  whose  sum  is  14,  the  unit's 
digit  is  the  greater  and  j\  of  the  number  is  half  as  much  again  as 
the  unit's  digit.     What  is  the  number  ? 

21.  A  merchant  increases  his  capital  every  year  by  ^  of  itself, 
but  spends  $1000  for  expenses.  At  the  end  of  the  3rd  year,  after 
deducting  $1000  for  expenses,  his  capital  is  doubled.  What  was  it 
at  first  ? 

22.  Divide  192  into  two  parts  so  that  the  larger  divided  by  7 
may  be  4  less  than  the  smaller  multiplied  by  3. 

23.  A  man  divides  a  sum  of  money  among  A,  B,  C,  giving  A 
$120  less  tlian  h  of  it,  B  $40  less  than  J,  and  C  $32  more  than  J 
part.     What  did  each  get  ? 
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24.'  A  man  receives  $60000.  He  invests  part  in  a  hou.se,  |  of  the 
remainder  at  4%,  and  the  rest  at  5%.  His  income  is  §1960.  Find 
the  cost  of  the  house  ? 

25.  A  house  and  garden  cost  $3400,  and  5  times  the  price  of  the 
house  equals  12  times  the  price  of  the  garden.  Find  the  price  of 
each. 

26.  A  farmer  has  horses  worth  $62.50  each,  sheep  worth  $11.25. 
The  total  number  of  animals  is  35,  and  the  value  $957.50.  Find 
the  number  of  horses? 

27.  A  person  mixes  tea  at  60c.  per  lb.  with  some  at  $1.00  per  lb. 
He  wishes  to  sell  the  mixture  at  73ic.  per  lb.  and  gain  10  '  on 
every  lb.  sold.  How  many  lbs.  of  the  inferior  must  lie  mix  with 
each  lb.  of  the  superior  ? 

28.  Divide  150  into  two  parts  so  that  one  part  divided  by  23  and 
the  other  by  27  will  give  6  when  added  together. 

29.  The  stones  which  pave  a  square  court  would  cover  a  plot  6 
yds.  longer  and  width  4  yds.  shorter  than  tlie  side  of  the  square. 
Find  the  area  of  the  square. 

30.  A  after  spending  $50  less  than  .\  of  his  income  found  that  he 
had  $22.0  more  than  i  of  it  left.     Find  his  income. 

31.  The  left  hand  digit  of  a  number  consisting  of  two  digits  ex- 
ceeds the  right  hand  one  by  4,  and  when  the  number  is  divided  by 
the  sum  of  the  digits  the  quotient  is  7.     Find  the  number. 

32.  The  length  of  a  floor  exceeds  its  breadth  by  6  feet,  but  when 
each  is  increased  1  foot  the  area  of  the  Aouv  is  increased  by  31  sq. 
ft.     Find  the  original  dinxensions. 

33.  Divide  40  into  two  parts  so  that  3  times  one  part  and  5  times 
the  other  sliall  be  168. 

34.  The  sum  of  $380  was  raised  by  A,  B  and  C  together.  B 
gave  $50  more  than  A,  and  C  as  much  as  A  and  B.     What  did  each 

give  ] 

35.  The  price  of  a  work  of  several  volumes  is  $13.60,  but  if  each 
volume  cost  26c.  more  than  it  does  the  price  would  be  $16.20. 
How  many  volumes  are  there  1 

36.  Tlie  sum  of  $2500  was  divided  among  4  societies  so  that  tlie 
first  and  second  together  got  $1400;  the  first  and  third  $1300; 
the  first  and  fourth  $1100.     Find  the  share  of  each. 

37.  A  general,  after  battle,  found  only  i  of  his  army  and  3600 
more  fit  for  duty,  ^  and  600  more  w  ttunded  atid  tlie  rest,  ^  of  the 
whole,  slain  or  prisoners.     Find  the  number  in  his  army. 
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EXERCISE   XXIX. 


1, 

,     3x-7y=  7 

lU-  +  5i/  =  87. 

2. 

x  +  y  =  10 

x-y=   4. 

3. 

x+   y  =  10 

2x-3i/=   5. 

4. 

4a;-    ■!/=   7 

3x  +  4y  =  29. 

5. 

3x-ll|/=   4 

5u;  -12;/ =13. 

6. 

f  +  l=41• 

4;/-3x=   0. 

7. 

-  +  ^  =  11 

8. 

8x-7i/  =  12 

2;-2»/       2a; -2/       . 
4      "•"      3      ~^ 

9. 

I+h^i 

M-31- 

10. 

f+?=  8 

5        0 

9        5           "• 

11. 

1+1=18 

M-21. 

12. 

!+!=« 

8-'i-'-7. 

13. 

^^  =  « 

^-1^  =  6. 

14. 

x  +  y  =  7n 

ax  + 11  =  11. 

15. 

m  ,   n 

-  +  -  =  a. 
X       2/ 

'i  +  '^  =  6 

X       y 

10. 

x+  y  —  c 

ax  —  by  —  0. 

17. 

2+2/~^ 

3  ^  2/  ~  =*• 

18. 

7f-lly-3  =  0 

5y-    6x-  +  7  =  0. 

19. 

x+y- z=   0 

X  -  1/  +  3  =     4 

5^  +  1/  +  ,':  =  20. 

20. 

a,+   1/+   2=0 

x  +  2y  +  3z  =  l 

x  +  3y  +  4z  =  2. 

21.  a;  +  6i/  +  53  =  0 
2x-9y  +  32  =  0 

x  +  3y+  2  =  3. 

22.  x  +  2]/  +  33  =  14 
2x4- 3;/+  s  =  ll 
3x+y  +  2z=ll. 

23.  7x  +  82  =  53 
9z-5x  =  21 

12x-5y  =  n. 
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24. 

M-» 

l  +  H 

a;  -  ?/  +  s  =  4. 

25. 

'-+^=5 
a;     y 

^.^=« 

j+Hf- 

26. 

^-1+1=4 
a;        1/       z 

5+1  +  1=20. 

27.  a;  +  y=3 

z+p=7 
x  +  p  =  5. 

28.  x  +  y +  -  =  29.25 
x  +  y-z=18.2o 
x-y  +  z  =  13.7o. 

29.  ?  +  -  +  -  =  9. 
X       y     z 

a       b       £  _  1 

X       y      z  ~     ' 

7a  _  16  _   c  _^ 

X       y       z~ 

30.  a;+ )/  +  ;:  =  ((. 
x  —  y-z  =  c. 


EXERCISE   XXX. 

1.  A  man  bought  two  pieces  of  cloth  for  §50.60,  one  piece  at 
81.60  and  the  other  at  SI. 80  per  yd. ;  he  sold  them  at  an  advance  of 
40c.  per  yd.  and  gained  §12.00.     Find  the  length  of  each  piece. 

2.  Twenty-eight  tons  of  coal  are  to  be  carried  in  carts  and 
wagons.  It  is  found  it  will  require  15  carts  and  12  wagons,  or  24 
carts  and  8  wagons.  How  much  can  each  cart  and  each  wagon 
carry? 

3.  A  certain  number  of  two  digits  is  equal  to  five  times  the  sum 
of  the  digits,  and  if  9  be  added  to  the  number  the  digits  are 
reversed.     Find  the  number. 

4.  A  person  buN-s  8  lbs.  tea  and  3  lbs.  sugar  for  S5.28,  and  5  lbs. 
tea  and  4  lbs.  sugar  for  §3.64.     Find  price  of  each  per  lb. 

5.  A  farmer  sold  to  one  man  30  bus.  wheat  and  40  bus.  barley 
for  854.00,  and  to  another  50  bus.  wheat  and  30  bus.  barley  for 
$68.00.     Find  price  of  each  per  bushel. 

6.  An  account  of  §105  wils  paid  in  So  bills  and  silver  dollars  ; 
and  4  times  the  number  of  l)ills  exceeded  twice  the  number  of 
silver  dollars  by  14.     How  many  were  there  of  each  / 

7.  Two  men,  A  and  B,  received  823.40  for  work  done.  A 
worked  15  days  and  B  14  days.  A  received  for  4  days  82.20  more 
than  B  did  for  3  days.     Find  the  daily  wages  of  each. 
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8.  A  farmer  sells  to  A  9  horses  and  7  cows  for  S1200  and  to  B, 
at  same  price,  6  horses,  7  cows  for  the  same  amount.  Find  the 
price  of  each. 

9.  Find  two  numbers  so  that  h  the  first  and  J  the  second  shall 
be  9,  and  j  the  first  and  J  the  second  shall  be  5. 

10.  Two  purses  contain  together  ^300,  and  if  f 30  are  taken  from 
one  and  put  into  the  other  there  will  be  the  same  in  each.  How 
many  dollars  in  each  purse  ? 

11.  Find  three  numbers  such  that  the  sum  of  1st  and  2nd  =  7, 
1st  and  3rd  =8,  2nd  and  3i-d  =9. 

12.  There  are  three  numbers  such  that  the  1st  and  h  the  second 
=  14,  the  second  with  ^  of  the  third  =  18,  and  the  third  with  j  the 
first  =20.     Find  the  numbers. 

13.  A  and  B  work  together  for  50  days  at  f  1.20  each  per  day. 
A  spent  12c.  per  day  less  than  B,  and  at  end  of  the  time  had  saved 
twice  as  much  as  B,  and  the  expense  of  two  days  over.  What  did 
each  spend  per  day  ? 

14.  Find  two  numbers  such  that  the  sum  of  7  times  the  greater 
and  5  times  the  less  may  be  332  and  51  times  their  difference  408. 

15.  If  John  gives  Tom  $10.00,  Tom  will  have  three  times  as 
much  as  John.  If  Tom  gives  John  $10.00,  John  will  have  twice  as 
much  as  Tom.     What  has  each  ? 

16.  The  sum  of  two  numbers  divided  by  2  gives  24  for  quotient, 
and  the  difierence  divided  by  2  gives  17.     What  are  the  numbers  ? 

17.  The  cost  of  7  lbs.  tea  and  5  lbs.  coffee  is  S7.04,  and  4  lbs.  tea 
and  9  lbs.  coffee  $6.48.     What  is  the  cost  of  1  lb.  of  each  ] 

18.  A  farmer  bought  100  acres  of  land  for  $4220,  part  at  $37  and 
part  at  $45  per  acre.     How  many  acres  had  he  of  each  kind  ? 

19.  The  sum  of  two  digits  composing  a  ninnber  is  6,  and  if  the 
number  is  divided  by  the  sum  of  the  digits  the  quotient  is  4.  What 
is  the  number  ? 

20.  A  certain  fraction  becomes  2  when  7  is  added  to  the  numera- 
tor, and  1  when  1  is  subtracted  from  the  denominator.  What  is 
the  fraction? 

21.  A  grocer  bought  tea  at  $2.00  i)er  lb.  and  coffee  at  50c.  for 
$125.  He  sold  the  tea  at  $1.60  and  coffee  at  90c.  per  lb.,  and 
gained  $20.      How  many  lbs.  of  eacli  did  he  buy  1 

22.  What  fraction  is  that  to  the  numerator  of  which  if  7  be  added 
its  value  is  f ,  but  if  7  be  taken  from  the  denominator  its  value  is  f  ? 
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23.  Three  times  the  greater  of  two  numbers  exceeds  twice  the 
less  by  115,  and  twice  the  greater  together  with  3  times  the  less  is 
250.     Find  the  numbers. 

24.  If  B  gives  A  $50  they  will  have  equal  sums,  but  if  A  gives  B 
$44  B's  money  will  be  equal  to  twice  A's  money.  How  much  has 
each  ? 

25.  If  A  gives  B  $5  he  will  have  $6  less  than  B,  but  if  B  gives  A 
$5,  then  3  times  A's  money  will  be  $20  more  than  4  times  B's. 
How  much  has  each  ? 

26.  A  fraction  becomes  equal  to  ^  when  3  is  added  to  the  numera- 
tor, and  f  when  3  is  added  to  the  denominator.  Determine  the 
fraction. 

27.  A  fraction  becomes  equal  to  ^  when  the  denominator  is  in- 
creased by  4,  and  equal  to  |J  when  the  numerator  is  decreased  by 
15.     What  is  the  fraction  ? 

28.  Find  two  fractions  whose  numerators  are  2  and  5  respectively, 
and  whose  sum  is  li ;  and  if  the  denominator.s  are  ijiterchanged  the 
sum  will  be  2. 

29.  The  sum  of  the  two  digits  of  a  number  is  8,  and  if  36  be 
added  to  the  number  the  digits  will  be  reversed.  What  is  the 
number  ? 

30.  If  a  certain  number  be  divided  by  the  sum  of  its  two  digits, 
the  quotient  is  6  and  remainder  3 ;  if  the  digits  be  reversed  and  the 
resulting  number  divided  by  the  sum  of  the  digits,  the  (quotient  will 
be  4  with  a  remainder  of  9.     What  is  the  number  ? 

31.  Tlie  first  digit  of  a  number  when  doubled  is  3  more  than  the 
second,  and  the  number  itself  is  6  less  than  5  times  the  sum  of  the 
digits.     What  is  the  number? 

32.  A  boatman  rows  30  miles  and  back  in  12  hours.  He  tinds  he 
can  row  5  miles  with  tlie  stream  in  the  same  time  as  he  win  row  3 
against  it.     Find  tlie  time  gt>ing  up  and  down  respectively. 

33.  A  man  has  $10000  invested,  part  at  5%  and  the  rest  at  4%. 
The  income  from  the  former  is  $50  more  than  from  the  latter.  How 
much  has  he  in  each  investment  ? 

34.  A  number  consisting  of  two  digits  is  equal  to  7  times  its 
unit's  figure,  and  if  the  digits  be  reversed  its  value  is  increased  by 
18.     What  is  tlie  number  ! 

35.  A  man  tTavclled  240  miles  in  4  days, diminishing  his  rate  each 
day  by  the  same  distance  :  during  tlie  first  two  days  he  travelled  13(1 
miles.     How  far  did  he  go  each  day  / 
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36.  A  and  B  engaged  in  trade,  A  with  $1100  and  B  $1200.  A 
lost  half  as  much  again  as  B,  and  B  had  then  left  half  as  much 
again  as  A.     How  much  did  each  lose  ? 

37.  Divide  80  and  90  into  two  such  parts  so  that  the  sum  of  one 
from  each  pair  may  be  100  and  difference  ,30. 

38.  A  farmer  bought  sheep  at  $4  each  and  found  he  was  $8  short 
of  money  to  pay  for  them,  but  had  he  only  given  $3  each  he  would 
have  had  $4  over.  How  many  sheep  were  there,  and  how  much 
money  had  he  ? 

39.  Find  three  numbers  such  that  the  1st  with  ^  the  other  two 
=  34,  the  2nd  with  J  the  other  two  =34,  and  the  3rd  with  j  the 
other  two  =  34. 

40.  A  man  has  two  kinds  of  coin  ;  12  of  the  first  and  8  of  the 
second  are  worth  £2^^,  and  5  of  the  first  and  10  of  the  second  are 
worth  £lf.     Find  the  value  of  each  kind  of  coin. 

41.  There  are  three  numbers  whose  siun  is  16.  The  third  is  1 
less  than  three  times  the  first,  and  the  second  equal  to  the  difi'erence 
between  the  1st  and  3rd.     Find  the  numbers. 

42.  The  sum  of  $960  is  lent  to  A  and  B  so  that  4  times  A's 
interest  at  5%  and  7  times  B's  interest  at  4%  is  $240.  Find  what 
each  had. 

43.  The  sum  of  the  heiglits  of  two  towers  is  5  times  their  diflfer- 
ence,  and  half  tlie  height  of  the  higher  one  is  4  feet  less  than  |  the 
height  of  the  lower  one.     Find  the  height  of  each. 

44.  Sold  6  lbs.  tea  and  5  lbs.  coffee  for  $4.88,  and  10  lbs.  tea  and 
12  lbs.  coffee  for  $9.60.     Find  price  of  tea  and  coffee  per  lb. 
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MISCELLANEOUS  EXERCISES. 
A. 

1.  Divide  x*  +  24«  +  55  by  a;2  +  4x  +  5. 

2.  What  is  the  value  of  a^  +  b^  +  c^-  3abc  if  a  =   -16  =  3  and  c  = 

-2? 

3.  Multiply  x"  — 4  by  x'^-4iX  and  divide  the  product  by  x^  +  2x. 

4.  From  a;*  +  lla;  take  6x'^  +  6  and  divide  the  remainder  by  x-  2. 

5.  Add  the  product  of  3x  -  2y  and  2i/  -  5x  to  the   quotient   of 
28xy^  +  105xhj  by  7xy. 

0.  Subtract  the  square  of  a  +  b  from  the  square  of  a  —  b. 

7.  Divide  the  sum  of  (x  +  y)  (x  +  z)  and  (x  —  y)  (z  —  x)  hj  z  +  y. 

8.  Factor  a^- 2a +  a?>- 26. 

9.  Write  down  the  product  of  x^  — 9  and  r>:'  +  17. 

10.  Find  the  product  of  «i^  —  mn  +  n"^  and  m  +  n. 

11.  What  number  is  that  from  the  double  of  which  if  17  be  sub- 
tracted the  remainder  is  69  ? 

12.  Simplify  2x''  +  4x|/  -  Zy""  -{x-  2yf. 

13.  Factor  {a?  -\-ab  +  b'^f  -  {a-  -  b'^f. 

14.  Factor  3x-  +  2xy  ;  15a*6  - 106^  +  1560. 

15.  Find  H.C.F.  of  x^^-y^^  and  x^  - 1/. 

16.  Find  the  co-efficient  of  cc  in  (x  -  5)  {x  -  6)  (x  -1-  7). 

17.  Multiply  a-1-6  -  -  by  a  -  6  -  -. 

18.  Factor  4a^6c  —  3a6^c -f  2a6c*  making  one  factor  a  monominal. 

19.  James  has  2^  times  as  many  dollars  as  John,  and  the  diflfer- 
ence  between  their  sums  is  ^40  ;  how  many  dollars  has  each  ? 

20.  Write  down  the  cube  of  mi  -  n. 

n^      T->-     J  i.1,  1  r    2a         4a;''       9a'>       a'x   .  a'^ 

21.  i  nid  the  value  of  —  x  —  x  — ,  -  -^  - -,. 

22.  Factor  8xH7x  -  46. 

23.  Divide  the  difference  of  the  squares  of  3x^  —  4.r  -|-  5  and  3x- 
-f-4x  -5  by  the  sum  of  the  quantities 

24.  Solve    -^ ~7 3~' 
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25.  Factor  X  +5.'>;j/  +  4i/-  +  5x  +  oi/. 

26.  Find  the  value  of  (77x  +  19i/)H(23j;  +  81i/)'  when  :c  =  73  and 
!/=-73. 

27.  Multiply  6a  —  86  by  6a  -  7b  and  divide  the  product  by  3a  -  4fe. 

28.  Factor  28x2  _  iqq^  ^  88. 

29.  Solve    -^-5+-^  =  x  +  3. 

30.  Divide  100  into  two  parts  so  that  if  one  part  be  divided  by  6 
and  the  other  part  by  4  the  sum  of  the  quotients  will  be  20. 

31.  If  x  =  4a  +  6,  y  =  oa  -Sb  and  ;  =  2?>,  find  the  value  of  2:r-\-4:y  +  5z. 

32.  Write  down  the  co-efficient  of  .r^  in  (x^  +  3x  -  5)  (x^  -  ox  —  1). 

33.  If  a  =  l,  6  =  3,  c  =  5  and  d  =  0,  find  the  value  of  0^^  +  26^  + 
3c^+4d^ 

34.  Factor  a-x^  -  ah/. 

n-      -nr    1i-     1        X-+X-2    ,         X--X-2 

3o.  Multiply  ^,3^^  by  ^,:^^^. 

36.  Divide  x^  _  5a;2  -  x  + 14  by  x^  -  3x  -  7. 

37.  If  from  3  times  a  certain  number  we  subtract  8,  half  the 
remainder  will  be  equal  to  the  number  itself  diminished  by  2 ;  what 
is  the  number  ? 

2  3 

38.  Find  the  sum  of  -ir-, — — — -,    and 


x'+x-+x+l  x^  -x-~-x-l 

39.  Simplify  a..-3a^&+3a^^-63-Xa^4-2«6+6^  • 

40.  Divide  x*  +  lOx^  +  35x2  ^  59^5  +  24  by  (x  + 1)  (x  +  4). 

ji     T\-    -J     a-x-rCiX'+x^  -1  X 

41.  Divide 1 — ^ —  by  — . 

fljs  _ a;3  J    a-x 

42.  Divide  x* + x^  -  19x  -  4x'  -  15  by  x^  -  2x  -  3. 

4o.    Simplify  i2a^_^^^i,  + 1.^.^  7^_i2  +  20a==-23«-f6- 

44.  James  said  to  John  if  you  give  me  ^  of  your  money  I  will 
have  8I7O  ;  then  John  said  to  .James  if  you  will  give  me  ^  of  your 
money  I  will  have  8170.     What  did  each  have  ? 

45.  Put  (x--5x-|-4)  (.c-  +  5x-|-4)  into  4  linear  factors. 

46.  Stap)ity  £±Jg±|:. 

47.  Write  down  the  product  ui  (x  + 1/  + ::)  {x^  + 1/^  +  z^  -  xy  -  x~.  -  i/.r)_ 

48.  Find  two  equal  factors  of  4.x2- 12x|/  +  9;/--f-4..-:  -  6i/--|--:^ 
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49.  Find  the  value  of   — r  when  a  =  h  and  fe  =  «. 

a-b  -  ^ 

50.  Simplify  ^4^=^,-^^. 

51.  Find  the  value  of  a^  -  b^  +  c^  +  3ahc  when  a  ='03,  6="1  and 
c=-07. 

en     cc    1  17 -3a;      29 -11a;    ,   28a;+14 

52.  Solve    -^=-^— +-^-. 

53.  Multiply  a^  +  a^  +  a  +  lhy  a^  -  a*  +  a  -  1. 

54.  Solve  6(x  - 1)  +  8(x  +  2)  =  27(a;  -  3). 

55.  a^6  +  4  is  a  factor  of  a*6^  +  «^6  -  12,  find  the  other. 

56.  If  a  =  l,  6  =  2,  c=  -3,  find  value  of  a'' +  8b^  +  c^ - 6abc. 

57.  Simplify  42  {4-3,_3^/}  _  56{3^,_2^,|_ 

-o     c-    1  "-r+l      17 -2a;      5a;+l 

08.  Solve    -^^ i^  =  -l6"- 

59.  The  product  of  two  factors  i.s  (iU +  5j/)"  — (5a.  +  9j/)^  and  one 
factor  is  a;  —  y.     Find  the  other. 

60.  Reduce  to  its  lowest  terms  ^.  _  ^^^ +io^.  _ -^^x+s- 

61.  If  a; +  9  will   divide  x^  +  Hrx'^  +  ax  +  18   without  a  remainder, 
find  a. 

62.  Factor  24ic'^  -  70xy  -  75i/. 

63.  Find  the  sum  of  the  squares  of  mx  +  qy;  qx  —  mn;  mij  +  qx 
and  qij  -  vix,  and  exjjress  the  result  in  factors. 

64.  What  number  must  be  added  to  .i-  +  9.r  +  4  in  order  that  it 
may  be  divisible  by  x-t-6  ? 

„r-     o   1         ^      2a;- 11     x+3 

65.  Solve    s  -      o T"  =  *^- 

I  6  i 

,,,,     ,,.        ,-c     2ax+3a-      4ax^-3a-x'       a--x- 
bo.   Snnplity  ,  .,--       X  — ^-^ — r—  X  „  ..,„_• 
'■      ''    4a;--3aa;        a-x^-a*        2a;'+3aa; 

67.  Multiply  (/'  +  «' -a  - 1  by  1  -  «  +  (r  ~a^  +  a*. 

68.  Solve    -■^^3--"-^~~-^  =  3x-20. 

,.„     ,.    ,  l().r-7      9.r-l       „ 

09.  Solve      .      ,  -7-  ,  —  =  "• 

•Jjr     1        3j  +  1 

70.  Find  tlie  L.  C.  M.  of  x-  -  9x  +  20  and  x^  +  &x  -  55. 

71.  Divide  .§560  between  A  and    B   so  that  for  every  dollar  A 
gets  B  shall  get  32.50. 

72.  Factor  2.<" - 21a'  +  00. 


1 
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wo  e    1  Sx-1    ,  5-x      2x-i        o       x-\-i 

73.  Solve    -^  +  -, ^=2-—. 

74.  Factor  2U  -  2m.n  -  k-  -P  +  m'  +  n\ 

75.  Factor  a{a  -h)  +  m{n  -  b)  +  l(a  -  6). 


B. 


1.  Find  co-efficient  of  ,'■  in  the  product  of  {x  +  8)  (x  +  S)  (.'•  +  2). 

2.  Simplify  -T-; — p;  +   .; ,  ,. 

^        •'     X-  +  X+1        X--X+1 

3.  Find  product  of  (x  +  a)  (x  +  b)  (x-c). 

4.  From  result  in  number  three   write  the  product  of   (x  +  S) 
(a;  +  9)(x-7). 

5.  Divide  a^"  +  a'  +  l  hj  cr  +  a  +  1  and  multiply  the  quotient  by 
a*  +  a^  +  a:^  +  a  +  l. 

c     a-        IT      a--2.i/       x+2;/  ,  5v 

6.  Sunphfy  —^ ^  +  - . 

f.     tj    ,  -r    ,  11      6X+10  ,  6a--16  ,    4 

7.  Solve     5  +  5-  =  ^-  +  -^  +  -^. 

8.  A  farmer  sold  2  calves  and  3  sheep  for  $50  ;   and  3  calves 
aud  1  sheep  for  S40.     Find  cost  of  each. 

9.  Multiply  (^^  by  ^^, 

10.  Wliat  value  of  x  will  make  x-  +  9  equal  to  58  ? 

11.  Subtract  (6  -  a)  (c  -  d)  from  (a  -h)  (c  -  d)  and  find  vakie  of 
result  when  a  =  26  and  d  =  2r. 

12.  Solve  {X  +  5)2  -  (4  -  x)^  =  21.i;. 

13.  Simplify  IT- — 1-, , — ;. 

^      •'    1  +  1/      1-2/      1-2/2 

14.  What  number  is  it  whose  half,  third  and  fourth  parts  taken 
together  are  equal  to  78  ? 

15.  Find  value  of  a;*  -  x-*  -  4.c'^  -  3.i;  -  5  when  x  =  3. 

16.  What  does  x*  -  ^u?  +  ^C^x^  -  4a^x  +  a*  equal  when  x  =  a  ? 

17.  Simplify  {a  +  b  +  3c)'-  +  {b  +  3f)''  -  2(b  +  3c)  {a  +  b  +  3c). 

18.  Multiply  a-b-\-c  by  a  (piantity  which  will  give  (r-(6-c)^  as 
product. 

19.  From  the  quotient  of  (-t^  -  (/^) -=-(■<- (/)  take  the  quotient  of 
(a;5  +  y5)^(x  +  y). 
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20.  A  person  has  two  kinds  of  wine,  one  at  40c.  per  qt.  and  the 
other  at  24c.  per  qt.  How  much  of  each  must  he  take  to  form  a 
gallon  worth  $1.12? 

21.  Find  the  value  of  z^  +  i/  +  z^  -  Ss'yz  when  x  =  4a  +  5,  i/  =  4a  -  5, 
z=  -8a. 

22.Si„,„Iify(l+l)(:4^:)(S)- 

23.  Find  H.C.F.  of  x^  +  4x'  +  4:X  +  3  and  x^  +  Sx''  +  4x  +  12. 

24.  What  value  of  x  will  make  (x  +  3)  (x  +  4)  greater  than  (x  +  7) 
(x- 6)  by  102? 

25.  If  x  =  2,  y  =  3,  andc  =  5,  find  the  value  of -^ +  ^-^ +  *^^' 

26.  Write  down  the  cube  of  (4^/  -  3z). 

27.  Simplify  -^x  —  -^^. 

28.  If  a?-hc  =  x,  V-ac  =  y,  c'^-ab  =  z,  prove  that  ax  +  by  +  cz  = 
(x  +  y  +  z)  (a  +  b  +  c). 

7a;  - 10     Bx-7      27x  -  30 


6  30 


29.  Simplify 

30.  Solve    i+4-4  =  ; 

31.  Simplify     _  ^^^3  _      -  T^si^s)  + 


(2  -  toX3  -  m)      (m - 1  (m  -3>  ^  (m-  l)(m  -  2) 

32.  Reduce  to  lowest  terms  '  2x*+i.9x-+Z5  ' 

33.  Factor  m^"  -  n'^-}}'^  +  <f  +  2  (mq+jm). 

34.  Divide  a;'+  ^,  +  2  by  r  +  ^• 

35.  Factor  {x  +  yf  +  {x  +  y)  (a  +  b)  +  ab. 

36.  If  a  +  1  and  a  +  2b  are  factors  of   (ia'^b  +  Sa"^  +  12ab- +  12ab  + 
3(1  +  126^66,  find  the  other  factor. 

37.  Divide  a;''-  20a%='  +  343(t''  by  a'' +  <».(■  + 7a'  and  then  divide  the 
quotient  by  a'2  +  4aa' +  7a'^. 

38.  If  x'^  +  4:7x-7n  is  divisible  by  .r  +  17,  find  m. 

39.  Find  the  value  of  x  that  will  make  .v*  +  3(c.>'-  +  4a-.r - 9a*  equal 
to  the  cube  of  x  +  a. 

40.  Take     ,  ,  \    .,  from        ^ 


1+x+x-  l^x+x- 

41.   Reduce  to  its  lowest  terms    ;r«T4*irTl^iq:46^i26- 

42.  Divide  1+;;;;  by  1  -;;^;. 
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43.  Which  of  the  factors  x^  —  2x  +  3  or  2x^  +  x  -  4  is  likely  to  be- 
long to  2x*  -  3x^  -  2x:'  +  lOx  -  8,  and  why  ?     Find  the  other  factor. 

A  A     -r\-     J    X-+5X-14:  ,       a;2-l-3a;-10 

44.  Divide    „  ,  „    , .,-  by    .  ,  ,    ,  ,„. 

45.  Whence  =  5  and  ^  =  3,  show  that  {2x  +  yf-{2x-yY  is  equal 
to  Sxy. 

46.  Prove  that  (a  -  2)='  -  2(a  -  2)^  +  3(a  -  2)  -  4  =  a'  -  Sa'  +  23a  -  26. 

47.  Find  value  of  (x  -  i/)^  +  (x  -  9|/)  (x  - 1/)  when  x  =  5  =  y  + 1. 

48.  Multiply  l  +  ab  +  aW  +  a%^  by  1  -  ab  +  a%*  -  a%^ 

49.  Divide  x^  +  xy  +  y*  by  x^  +  ji:i/ +  j/^,  and  hence  find  factors  of 
x^  +  x*y*  +  i/. 

50.  There  is  a  number  of  two  digits  of  which  the  unit  digit  is 
three  times  the  other,  and  if  54  be  added  to  the  number  the  digits 
are  reversed.     Find  it. 

51.  Multiply^,    ^  and  1  +  ^  together. 

52.  a*  +  a'^b^  +  b*' is  divisible  by  a^  +  ab  +  b"^  without  a  remainder. 
Apply  this  to  divide  x^  +  16x*  +  256  by  x^  + 4x^  +  16. 

53.  Write  down  the  co-efficient  of  x^  in  (x^  -  4x-l-9)  (x^-i-3x  -  5). 

tj     -rw-    •  1     a--^ab+ae+bc    ■,       a+b 

54.  Divide  —„ — -; — ;;  by  ——,. 

a-  -ac+ad-cd      •'    a+d 

5o.   Simplify  r ^x-; r-^-- — r-, — : — • 

^     •'   2ax-x^      x^-ax+a-         ia^-x- 

3  3 

56.  Find  value  of  r-; — I-:; —  when  x  =  i. 

l+x     l—x  ^ 

57.  Divide  a2-4afe  +  462  by   ~^^~. 

58.  Write  down  the  cube  of   r  +  -  • 

0       a 

59.  Find  product  of    |-f  and^  +  ^-f-^^. 

60.  Simplify  ,^3j^,^,  +  ,_/_ ,^3- 

61.  FindL.C.M.  of  a^-1;  a}^2a-Z;  a^-na'^-loa. 

62.  Simplify  (^,+^,)^„-^. 

63.  Find  value  of  ax  -f-  61/  when  x  =  — — r-  and  w  = t-  . 

''  aq-bp  ^      aq-bp 

64.  Reduce  to  lowest  terms  „ — -^ — rr-;. 

65.  Simplify  (^-f^.-^^)(,^  +  x^). 
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«;<).  Factor  x^  -8y^  +  z""  +  6xyz. 

^^>7.  n  x^  +  8i/  +  :^-6xyz. 

08.  „  8a3  +  27/>3  -  c^  +  ISabc. 

69.  „  8<i^-27¥-c^-lSahc. 

70.  M  a'='  +  8i/3  +  6.ri/-l. 

71.  n  a-^  -  8|/' -  6^1/ -  1. 

72.  „  .X*  -  3,r''  -  3.r2  +  7a-  +  6. 

73.  „  x*  +  Sx^-  10x2  _  104..-  + 105. 

74.  M  x<-14.r'  +  71a;"'-154..+120. 

75.  II  x*  +  4.t3  -  49.b2  -  70a,-  +  480. 

70.   Prove  the  following  identity  by  factoring  :  (9x'-4i/'')  (81a:*  + 
16i/  +  3QxY)  =  (27a;»  +  St/)  (27..-  - 8/). 

77.  Divide  o*  +  b*  +  2a'b'  -  c"  -  d*  -  2c'd'  l)y  a-  +  h'  +  c'  +  d-. 

78.  Show   that  (a~ -bcy  +  {¥- acf  +  (r- -  ahf -3(a^  ~  be)  (b'-ac) 
(c^  -  ab)  is  an  exact  square. 

79.  Factor  x*  +  10a-'  +  17a;'  -  40x  -  33. 

80.  Show  without  simplifying  that  a-  +  l  is  a  factor  of  >«H(a^  +  l) 
+  (ii'  +  m^)  (a,-*  +  a;)  -  (n'  +  2mJi)  (x^ + x^). 

81.  Simplify  (a  +  b)  (a  +  2b)  (a  -  2b)  {a  -  b). 

82.  Snnplify x     .  ,    .. 


83.  Factor  4((*  -  12alr-.  +  13a lc=  -  Oci.r>  +  a-*. 

84.  Solve    -  +  j-j  =  — 2—  +  — ^ 1-  3  ■ 

85.  Factor  x'  +  Qmn  +  57?r  -  12/h»(  -  9/(^ 
80.   Multiply  x'--+-„  l)y  .r^  +  -  +-... 

87.  Factor  (a +  26)»  +  (2«  +  6)^ 

88.  Show  that  {a-b)'-\ _  =v      ' 

^  '  a-b  a -b 

89.  Find   an  expression   that   will   exactly   divide   .r'  +  2aa-*  +  (7-.r 
+  2u^  and  a-'  -  2<(..-"^  +  d'x  -  2<x^. 

90.  If  4.«;*  +  28.c*t/  +  Ra-V'  +  42..(/-'  +  9;/*  is  a  i)erfect  sijuare,  find  K. 
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EXERCISE  I. 


1. 

Solve 

X         X     ,    X 

3+4+2=^ 

2. 

" 

12        3  _5 
•Ix  '^•ix      ix~'li 

3. 

II 

2a;+l         5 
2a; -1         4 

4. 

128             216 

II 

3x-4         5a;-6 

5.  Find  the   value    of   (2x  +  ;/)   (x  +  y)  +  {2\j  +  z)  {ii  +  z)  +  {2z  +  x) 
(z  +  x)  when  x  =  l,  j/  =  2,  :;=  —  3. 

6.  Find,  by  Horner's  method  of  division,  the  quotient  of  21x''' 
-  2x^  -  70x3  _  23x-^  +  33.,.  +  27  divided  by  Ix'+Ax  -  9. 

7.  Show  how  to  find  the  product  of  {m -  n+j)  ~  q)  (m-n—p  +  q) 
without  multiplying  out,  and  write  it  down. 

8.  Multiply  a^  +  ab +  6-';  a^-ab  +  b-;  and  o^  -  a^fe- +  6^ 

9.  Factor  a'  -  ab  -  66^  ;  a'^  +  b*-  23<rb-  and  15*2  +  8xy  -  16y\ 
10.   Show  without  multiplying  out  that  7*  -  1  is  divisible  by  6. 

EXERCISE  II. 

1      a-        IT     3(x-+x-2)      3(x^-x-2)         Sx 
1.   Simplify    ^,_^_,  -    ^.+^,.2  - ^m • 

■  2.   Factor  l-a^-¥  +  c''  +  2ab  +  2c. 

3.  Divide  .>^  +  y^+^-3xijzhy  x  +  y+z. 

4.  Show   that  (a  -  bf  +  3abia  -b)  =  (a  +  bf  -  3ab(a  +  b)-  2b^  if 
a  =  3,  6  =  2. 

5.  Simplify  ^""'-TK^K^V'tf  - 

6.  Express  (a^  -  6')  (c^-  cP)  as  the  difference  of  two  squares. 

7.  Factor  6x^  -  5xy  -  6y^;  x^'  +  y^''  and  2a'  +  5a  +  lab  +  i\¥  +  8/v  +  2. 
a-3      2a+3        11 -6a 


8.   Simplify 


a-2       a-l       a2-3a+2 


9-  Simplify  5^^;- 

10.  Express  a^(c  -b)  +  b\a  -  c)  +  c^ft  -  a)  as  the  product  of  three 
binomial  factors. 
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EXERCISE  III. 

1.   Solve  3a;  -  4  <;  9  -  (2x  +  7)  ^  +  3r  =  13. 
24x4-32       6a;+lll       ^ 


2.   Solve 


8a;+4        3a;+36 


3.  Divide  $2280  among  A,  B,  C,  giving  A  f  more  than  B,  and  B 
less  than  C. 


4.  Divide  the  product  of  (x~-xy  +  y^)  and  (x^  +  xy  +  y-)  by  the 
quotient  of  x^  -.  y^  hy  x-  y. 

5.  FindRCF.  of  ej<^  +  x^y  +  Gxy^  +  35f  and  Ux^-23x^y  +  52xy^ 

-7i/. 

6.  Add  1  to  the  continued  product  of  x,  x  +  1,  x  +  2  and  x  +  3 
and  divide  the  result  by  x"^  +  3a;  + 1. 

7.  Factor  4a;*  +  4xy  +  4i/*  ;  b'^  +  c^-a^-  2bc,  and  2a^  +  oax  -  2x\ 

8.  Solve   ^>  +  5^  +  5  =  a;. 

n     c,   1         Sx-\3     4a:+6         ^       «-! 

9.  Solve    -g ^=1  --^• 

10.  Show  by  Horner's  method  of  division  that  when  x''  +  l  is 
divided  by  x^  +  x  +  l  the  remainder  is  x  +  1. 

EXERCISE  IV. 

1.  Simplify  3(x-  +  z)-  (6y  -z)-2^x-  (2;/  + ;:)  -  (y  -3z)y. 

2.  Find  by  factoring  the  L.C.M.  of  x2  +  5x  +  6  ;  x«  +  2u:-3;  and 

x*  +  x^-2x^ 

3.  Distinguish  between  an  identity  and  an  equation.  What 
value  of  G  makes  (x  -  2)-  -  (x  -  1)  (x  -3)=C  an  identity  ?  Will  any 
value  which  does  not  involve  x  make  it  an  equation  ? 

4.  Show  that  the  difference  of  the  squares  of  any  two  consecu- 
tive numbers  is  equal  to  the  sum  of  the  numbers. 

5.  Multiply  x  +  l  +  l  by  x-l  +  \  • 

6.  Simplify  ^(-^^>';.^-^^4y+^^- 

7.  Write  down  quotient  of  (a'  +  ab  +  b-)'  +  (a-  -ub  +  b-f  by  a*  +  b\ 

o     o   1         2x       o       3X-16 

8.  Solve    g  -  2  =  — ^g-  • 

9.  Solve   §^-iE-;-l=0. 

10.  Divide  (x + yf  - 3(x  +  yfz  +  3(x  + 1/):^ -z^hy  x+y-z. 
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EXERCISE  V. 

1.  Show  that  {mx  +  ny  +  pzf  +  (px  -  nij  +  mzf  is  divisible  by 
(m+p)(x  +  z). 

2.  From  (a  -  b)x  -  (b  -  c)y  take  (a  +  b)x  +  {b  +  c)y  and  divide  the 
difference  by  .(■  +  y. 

3.  What  is  meant  by  a  co-efficient?  Find  without  multiplying 
out,  the  co-efficient  of  x  in  the  expansion  of  (x  +  4)  {x  +  5)  (x-t-6). 

4.  Find  the  co-efficient  of  x  when  xH4x-  -  llO.r  -  63  is  divided 
by  a;  -  9. 

5.  Multiply  a-  +  b^ -c''  +  2ab  hj  c'  +  cC  -f  6^  +  2a6. 

6.  Divide  x^  -f  ?,ax}  +  Sa^x  +  a^  -f  6^  hy  o^  -f  « -f  6. 

7.  If  o  =  l,  6  =  2j  c  =  3,  d=4,  find  the  value  of 

a+T}      46-c        c-hrf  7d-(a+6) 

a-6        6+c         c-rf  c+rf-6 

8.  Find  by  factoring  the  L.C.M.  of  a^2  +  ^_2;  a;2-4.c-|-3  and 
x^  -  X  -  6. 

9.  Simplify  (x -t-i/-t-2y^  +  (x  +  y-2)2-f  (a;- y  +  z)2-|-(-x  +  y4-z)-''. 

m     o   1  ^-1       X     x~\     x-2  ,  a;-3 

10.    Solve  A" -  = • 

2  3         3  4^5 

EXERCISE  VI. 

1.  What  is  the  value  of  a  when  x'^  +  ax^  -  6x''  +  3x-21a  vanishes 
if  x  =  4? 

2.  The  product  of  two  algebraical  expressions  is  ic'  -  64x  and 
one  is  x^  -  4,  find  the  other. 

3.  Factor  x^  -  3x^  +  3x*  -  x^  -  8. 

4.  Factor  36x3  +  27x2  -  20x  -  15. 

5.  Write  down  the  cube  of  x  +  8(/. 

,  _  1     ..  _  L    ..  _  1 

6.  Solve    a_ 6^,* ^— 0 

c  a  h  ' 

7.  Simplify  «-+-^(„2  +  6'_e^)  +  ^(62  +  c^-a^)  +  £±f  ^a^  +  ^-^b'), 

8.  A  train  carries  first-class  passengers  at  4c.,  second  at  3c.,  and 
third  at  2c.  a  mile.  There  are  12  times  as  many  third-class  as 
second-class  ;  five  times  as  many  second  as  first.  The  whole  fare 
was  §11 . 1 2  per  mile.     How  many  are  first-class  ? 

9.  Show  that  (a  +  b-cf-  (a  -b  +  cf  =  4a(fe  -  c). 
,      1 

u  '  1 

10.  Prove  by  division  that ip  =  a'^  +  1+-^  • 
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EXERCISE  VII. 

1.  Find  value  of  ^^±^^' -'''"^'"-  when  x  =  4,  ■i/  =  5,  2  =  6. 

x-y+z  x+y+z  '  ^        ' 

2.  Employ  factors  to  find  the  result  of  dividing  «*  +  6'c^  — aV 
—  aW  by  ac  +  a'^  —  be  -  ah. 

3.  Write    down   the   quotient   of    {-ix  +  Sij -2~.y  -  (3x-2ij  +  3zf 
divided  by  x  +  5y-5r.. 

4.  si,npi,fy  liiia-^^o.^-^)' M(.y)-(»-»)y. 

5.  If    (x  -5y-(x-7)    (.«-3)  =  a,    find   the    value   of   a    in  its 
simplest  form. 

6.  Find  the  value  of  C-  -^A  (^„+y\^(=L'  +  t)  (£_.Ii\    when 
.  o  ^y       xJ    \y-  '  x^l      \y   '   X  J  \y-     x-l 

x  —  %  y  =  o. 

7.  Prove  that  x^  -  3x  -  «  ;  and  x^  -  4a;  -  5  are  both  divisible  by 
the  same  quantity  if  a  =  10,  and  find  it. 

8.  Solve   ?!::^+^_iz^6^3. 

x-i  x-3 

9.  The  sum  of  two  numbers  is  35,   tlie  difference  exceeds  ^  of 
the  smaller  by  2,  find  the  numbers. 

10.  Solve  7(.«-2)-5(2a;-9)  =  i(.r  +  13). 

EXERCISE  VIII. 

1 .  Solve  (2x  -  3)2  -  (2x  -  7)'  =  5(,)-  +  3). 

2.  Factor  i/z - yz^  +  z-x - ;:.i;- ;  x^-{a+-)x  +  l   and    .r' - 3x{a  +  b) 
-4(«  +  ft)l 

3.  Find  the  value  of  ( 1/  -  -)■  +  (~-  xf  +  (x  -  1/)'  when  .*•  =  -  1,  y = 0, 

2  =  1. 

4.  Find  by  factoring  the  L.C.M.  of  S.r^- 15..+10,  6.r--6x--12 
and  12a;^  - 12. 

5.  Keduce  to  lowest  terms — — 7 — 6^~^-,,, 

X*  -25a;- +144 

6.  Simplify  (^  ^  -  ^._5;/^6«'  +  i^3a  • 

7.  Simplify  ^<^+«Hx+2a)  _  xix+ay^2x+a) , 

8.  Determine  a  and  ft  sucli  that  in  the  product  of  x^'  +  .v  +  l  and 
x^  +  ax-  +  hx  +  c  the  co-efiicients  of  x*  and  x^  may  vanish. 

9.  Show  that  (5.C  — 3i/-4)--(3.(+7!/  +  4)'Ms  exactly  divisible  by 

2x+i/. 

10.  Express  ?— ^'( ^-'-^— ^( ^    as   the   diflerence   of    two 

i  xy  \x      yl        yz  \z       y] 

squares. 
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,     EXERCISE  IX. 

1.  Divide  x' — .    by  x — • 

2.  Find  the  product  of  {a  +  6)  {a?  +  ah  +  h^)  (a  -  h)  («-  -  a6  +  h'). 

3.  Show  that  {x  -  yf  +  (y  -  zf  +  (z-  xf  =  3(x-  -  y)  (y  -  z)  (z  -  x). 

4.  Solve    ^  +  ^=2. 

X-o      x-a  • 

5.  Divide  (x^  -  yzY  +  %]f^  by  x^  +  f/s. 

6.  At  what  times  between  4  and  5  o'clock  are  the  hands  of  a 
watch  at  right  angles  to  each  other  ?  • 

7 .  Show  that  3(«  -  h)  {a  -  c)  +  2(6  -  c)  (c  -  a)  =  3(a  -  hf. 

8.  Solve  «(x  -  a)  +  &(i!;  -h)  +  2ab  =  0. 

9.  Use  Horner's  method  to  find  the  quotient  of  x^'^  +  x^  —  2 
divided  by  x*  +  x^  +  l. 

10.  Find  the  continued  product  of  x  +  a,  x+b,  x  +  c,  and  from 
the  result  write  down  the  product  oi  a-in  ;  a-n  ;  a -p. 

EXERCISE  X. 

1.  What  must  be  added  to  {a  +  h  +  cf  that  the  sum  may  be 
{a-b-cfl. 

2.  What  quantity  must  be  multiplied  by  x  +  1  to  give  x^-\-Zx^  + 
3x  +  l? 

3.  What  must  be  multiplied  by  X to  give  x' — h  ~  (  •*^ )^ 

4.  The  price  of  barley  per  bushel  is  15  cents  less  than  wheat, 
and  the  value  of  50  bushels  barley  exceeds  that  of  30  bushels  wheat 
by  $5.50.     Find  price  of  each  per  bushel. 

5.  Examine  whether  x*  — 5x  +  6  is  a  factor  of  x' -  9x^  +  26x  -  24 
and  find  the  other  factor. 

6.  Show  that  a^  +  ci^lp-  -  ah'''  -  h^  has  a^  -  6  as  a  factor,  and  find  the 
other. 

7.  Solve    ?+  ?>  =-+d 

a  c 

8.  Solve    -  +  r  +  -  =1. 

a        b      c 

9.  Divide    m^  -  (n  +  -)m  +  l  by  m-w. 
iA     c<    1  8x+10      19a;+6      2x-3 

10.  Solve    -^^-^^—^=-^. 
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EXERCISE  XI. 

1.  Divide  the  product  of  cr  +  ax  +  .c'^  and  a'  +  x*  by  a*  +  a^'  +  a^. 

2.  Show  that  {l+j'  +  x'+ ;c"->)  (1  -  x  +  x^ -x'+ x»-i)  is 

equal  to  1+x-- +  .':"+ x^"-'^. 

3.  Find  what  value  of  x  will  make  5(.>:  -  3)  -  4(u;  + 1)  equal  to  76. 

4.  Find  b}'  factoring  the  quotient  of  a^  +  a%  +  a'^c  —  abc  -  b^c  —  bc^ 

by  a'^  -  be. 

5.  What  must  be  the  value  of  x,  y,  z  that  (t^  +  ah-.  +  aif  +  z  may 
have  a  —  1,  a  -  2,  a  -  3  as  factors  ? 

6.  Divide  x^  +  {m  +  )i+}})x'  +  {mn  +  mp  +  np)x  +  mnp  by  x+p. 

7.  Find  without  actual  multiplication  the   product   oi —^ — xy 
+  9byf +  3. 

o     o-        T£     x^-6x+8       x'-bx+6   .  (a;-2)2 

8.  Smiplify  jTTii^  X  iFTaJig  -  ^?n  " 

9.  When   x=%~^  and  i/  =  ".  ,^   reduce  ^   ~y  to  its  simplest 

ab+l  ^      ab+l  x-ry+l  ^ 

form  in  terms  of  a  and  b. 

10.  Prove  -^-^  =  (..;  +  2j/)^-3i/(.f;-.v). 

EXERCISE  XII. 

1.  By  what  binomial  must  x^  -  3.t:  —  2  be  multiplied  that  it  may 
be  a  perfect  square  I 

2.  Show  that  x*  +  >/  +  (x  +  y)*  =  2{x^  +  xy  +  iff. 

3.  Show  that  1+^;^^; = ^^ 

4.  A  cistern  is  |  full  of  water,  but  220  gallons  are  rim  oti',  and 
it  is  then  ^  full.     How  many  gallons  will  it  hokl  f 

5.  Find  the  value  in  its  simplest  form  of 

/  2a        8a;'"      •27a"\  _  /  a'   _^  a^  \ 
\3x-  ^  lia^  ^  32x=/  ~  ^a^'>~a3x'f  ' 

6.  Find  H.C.F.  of  Cv^  -  19.v- -  16.r  -  3  and  2a'' -  llu:^ +  11.1  +  0. 

7.  Factor  .--^  +  4.i-  +  4  -  4(r*  +  iay  -  y''. 

8.  If  x=  -  2,  find  the  value  of  y  in  the  equation  7x  +  18!/  =  4. 

9.  If  f  of  my  money  is  equal  to  ^\  of  it  and  847,  what  is  the 
sum  ? 

10.  Factor  x*  +  Gx'  +  27 .c-'  +  lli2.t  +  729. 


1 
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EXERCISE  XIII. 

1.  Factor  16x^  -  24x^  -  IGx^  +  12x  +  4. 

2.  If  a,  b,  c  be  three  consecutive  numbers,  c  being  the  greatest, 
show  that  tlie  difference  between  the  squares  of  o  and  6  is  3  less 
than  c. 

3.  Solve    ^-p-^=— -. 

4.  Factor  Sx^  -  Ux'  -  24a;. 

5.  The  express  train  from  Sarnia  to  London  travels  32  miles  per 
hour  and  reaches  London  in  2  liours  less  time  than  the  mixed  train 
at  16  miles  per  hour.     Find  the  distance. 

G.  Multiply  3(^  +  x^  +  x*  +  .-•-  + 1  by  x^  - 1. 

7.  Express  in  4  factors,  3(6x^  +  ox)' -  10{Gy:^  +  5x)  -  8. 

8.  Divide  (a^  -  6c)'' +  276V  by  aH26c. 

9.  Reduce    ^^i9^+29x^-39x+i8  ^°  '^^  ^«^^^«*  ^erms. 
10.   Smiplify  ^  -  -^^  +  j^,^  . 

EXERCISE   XIV. 

1.  Find  H.C.F.  of  iat;^  +  17x^-128a;2-14a:  +  9  and  24a;*  +  22x'- 
171a:■'-14,«+lL 

2.  Find  by  factoring  L.C.M.  of  9a2-36a;^  4ta' - 4:ax'+ x\  2a^  + 
'Sax  -  2x-. 

3.  A  herd  of  cattle  cost  $720,  but  two  were  stolen  and  the 
average  cost  per  head  was  then  $4  more  than  at  first.  Find  the 
number. 

4.  Divide  x^  —  {a  +  b-  c)x^  +  {ah  -be-  ca)x  +  abc  by  x  +  c. 

5.  Factor  x^  -  i/  -  x(x?  -  \f)  +  y(x  —  y). 

b.   Sniiphfy    .,    ,»  x  -^—r — --. —  • 

*^      •'    a;--49      a;-!+8a;+15        a;+7 

7.  Find  by  factoring  the  quotient  of  a* -(26 -3c)'  divided  by 
a -(26 -3c). 

8.  Simplify  ^     ^^    ^^^^  and  test  result  by  putting  x  =  1. 


9.   Divide  1 +  2^  +  2/^- St/z  by  1  +  1/ +  2. 
10.  Solve  •5x--75-r8x  +  l-2  =  l-5x-9-p. 
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EXERCISE  XV. 

1  _  1 

1.  Find  by  factorinor  the  value  of  5 — i . 

2.  Factor  (x^  +  a-1)^ -a V. 

3.  Factor  2{a''  +  a%  +  aW)  -  (a^  -  63). 

4.  Show  that  {x  +  yy  +  {y  +  zy  +  {z  +  xf-\-'2{x+]f)  {x-{-z)  +  2{x  +  y) 
{y+z)  +  2{y  +  z){x  +  z)  =  ^{x  +  y  +  zy. 

5.  Simplify  i'^+^-^'"r-/^+"-f,r- 

6.  Show  that    .  ,  ,"'^.,  .  ., — ^tv  is  alwa\'s  a  proper  fraction. 

7.  Divide  /  -  2)/3  + 1  by  /  -  2i/  + 1. 

8.  Factor  x-  +  x{m  +  n+  p)  +  p{m  +  »). 

9.  Find  three  numbers  whose  sum  is  51,  and  of  which  the 
greatest  exceeds  the  least  by  G,  and  the  third  is  one-half  of  the 
other  two. 

10.  Show  that  b  +  d  is  a,  factor  oi  {a  +  b  +  c  +  df--(a  —  b  +  c  —  dy. 

EXERCISE   XVI. 

1.  Show  that  x(y  +  zy  +  y(x  +  zy  +  z{x  +  yy-ixifz  =  (n  +  z)  {z  +  x) 
(x  +  y). 

2.  Solve    -  +  -^  =  ;|- 

X       12a;       24 

3.  A  man  bought  tea  at  78c.  per  lb.  and  ^  as  many  again  lbs.  of 
coffee  at  30c.  ;  he  sold  tea  at  96c.  and  coffee  at  27c.,  and  gained 
$12.60.     How  many  lbs.  of  each  did  he  buy  ? 

4.  Showthat(«  +  i)^-(6  +  ,i)^=(a6-l)g-^). 

5.  Snnphfy  ^p 

6.  If  a  +  b  +  c  =  0  show  that  a^  +  b^  +  c^  =  3abc. 

7.  Factor  xhf  -x''-y-  +  l;  a^b  -  c)  +  b-{c  -  a)  +  cH,(t  -  b). 

8.  Solve    -l,,  +  -l-^  =  _^_. 

9.  Keiluce  to  its  lowest  terms ^ — i- 


■2be. 


10     Simplify     ^^+^ni-ab)    _  «(l-6')+ft(l-a') . 
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EXERCISE  XVII. 

,      c,    ,  x+i  ,  x+5      x+2  ,    62;+3 

1.  Solve    -^  +  -rT-  =  -5-H — rr~  * 

8  15  6  45 

2.  Iia^+b^  =  l  =  c^  +  d'  show  that  (ac  -bdy  +  (ad  +  hcf = 1. 

o     £3-        Ti;  6-c        ,        f-n        ,        a -6 

3.  Simphfy^,_^^_^^,  +  ,,_^^_^^,  +  ^,_^^_^^,- 

4.  Divide  (x^  -  2yzf  -  27 1/^:^  by  r?  —  5yz. 

5.  Find  the  value  of  a  and  b  when  x"  -  ox  + 12  will  divide  a^  - 
6x^  +  75^-108  without  a  remainder. 

6.  Simplify  (x  + 1)  (x  +  2)  (x  +  3)  -  (x  - 1)  (x  -  2)  (x  -  3). 

7.  Show   that    2(a2  +  62  +  c2-a6-ac-6c)  =  (6-c)2  +  (c-a)H(a 

8.  Find  two  consecutive  numbers  such  that  the  half  and  fifth 
part  of  the  less  may  be  equal  to  the  third  and  fourth  parts  of  the 
greater. 

9.  Show  that  (6  -  c)H  (c  -  af  +  (a  -  bf  -  3(6  -c){c-  a)  (a  -  6)  =  0. 

10.  Show  that  a^  ^V"  ^-^ -^abc~a{a}-bc)-b(b'' -ca)-c{c'-ah) 
=  0. 

EXERCISE  XVIII. 

1.  If  x=6  +  c-2a,  ?/  =  c  +  o-26,  z  =  a  +  b-2c  prove  x^  +  'tf+z''  + 
2xy  +  2xz  +  2yz  =  0. 

2.  Simplify -^^  +  ^^  +  ^:p^. 

„  1  1  2a;  4a;'  8a;' 

O-  I 


1-a;     1+a;     l+a;^       1+a;*       l+a;^ 
.  a;-2a    ,  x-\-a     x^+Za^ 

4.  II  ■ 7- 7, -' 

x-\-a       x-a      x~-a- 

5.  Prove  that  (x  +  -j/)  (x  -  \j)  +  ( j/  +  s)  (i/  -  z)  +  (z  +  x)  (2  -  x) = 0. 

6.  Prove  that  a(b  -  c)  +  6(c  -  a)  +  c{a  -  6)  =  0. 

7.  Show  that  (a  +  6)H3c(a  +  6)2  +  3c2(rt  +  6)  +  c3  =  (6  +  c)3  +  3a(6  + 
c)2+3a2(6  +  c)  +  a^ 

8.  Simplify  (a  +  6  +  c)^  -  (a  +  6)-  -  (6  +  cf  -  (c  +  a)^  +  a^  +  V-k-i^. 

9.  Divide  17fi0  yds.   into  two  parts  such  that  half  of  one  part 
with  200  yards  may  })e  double  the  other  part. 

10.   If  ^  =  <j:  +  6  +  c,    (i  =  ab-\-<-ic-\-  be,  r  =  abc,    prove  pq  -r=={b  +  c) 
{c  +  a)(a  +  b). 
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EXERCISE   XIX. 

1.  Simplify  (3x  -  2)'  +  (3x  -  2)  (3x  -  4)  +  (3r.  -  2)  (3x  -  5).      • 

2.  If  x"^  -yz=a,y''  ~xz  =  b,  z^  —  xy  =  c,  show  thiLt  ^^  +  1/  +  !^  -Sxyz 
=  ax-  +  by  +  cz. 

3.  Required    the  number  whose  ^,  ^,  j  parts  together  are  as 
much  greater  than  223  as  i,  ^,  ^  of  it  are  less  than  the  same. 

4.  Add  together  the  squares  of  ax  +  by  and  ay-  bx  and  subtract 
the  sum  from  the  product  of  (a^  +  y^)  and  (b'^  +  x^). 

5.  Factor  32^- -g-- 

6.  Simplify^  (7a;H  4a;  -  3)  (7a;^  -  4x  -  3)  [>  ^  ^  (7a:  -  3)  (7x  +  3)  }>. 

8.  Solve:«-^'  =  ^-|- 

9.  Show  that  (a"^  -  be)  +  (b'' -  r.a)  +  {c^  -  ab)  is  not  changed  if  a,  b, 
c  is  each  increased  or  diminished  by  the  same  quantity. 

10.  Divide  32x^  +  243  by  2x  +  3  by  factoring. 

EXERCISE  XX. 

1 .  How  many  lbs.  tea  at  36c.  and  60c.  must  be  mixed  to  make 
200  lbs.  worth  §86.40  ? 

2.  Write  down  the  product  of  (14x  - 17)  (14j;  +  17). 

3.  If  (a:  +  l)*  =  x,  find  value  of  llx»  +  8x'^  +  8x-2. 

4.  Factor  36x^  -  97x V  +  36i/*. 

5.  The  perimeter  of  a  square  field  is  088  yds.  and  of  another 
672  yds.     Find  the  perimeter  of  another  equal  in  area  to  both. 

6.  What  must  be  added  to  6x''-x-*4-x*  — x  +  1  to  make  it  an  even 
multiple  of  x"^  -  x  + 1  and  x  -  1  ? 

7.  A\'Tiat  value  of  a  will  make  3x*-7x'  +  2ax'  — llx  +  a  exactly 
divisible  by  .x*  —  x  + 1  ? 

8.  Find  the   value   of  ^r —  whenx  =  l. 

l-x 

9.  Factor  6a'  -  7ab  +  2ac  -  206'  +  646c  -  48c». 
10.  If  a*  +  a6  +  529  is  a  perfect  square,  find  6. 
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EXERCISE  XXI. 

1.  If  a,  6,  c,  cl,  e,  represent  the  first  5  numbers  and  x  —  O,  find 
the  numerical  value  of  x'{a  +  b  +  c  +  d  +  e)  -  a\b  -  c)  -  h\c  -d)-  c^ 
(d-e)-  d\e  -  x). 

2.  If  sc  + 1/  =  a,  (/  +  2  =  6,  z  +  X  =  c,  a^  +  6'^  +  c^  =  0,  shctw  that  xy  +  xz  + 
yz = ^{ab  +  ac  +  bc). 

3.  Find  H.C.F.  of  a^  +  6a*  +  lla^  +  5a-  -3o-2  and  o«  +  3a^- 
6a3-5a2-3a-2. 

4.  If  Jc  -  2i/  is  one  factor  of  sr*  -  2x^y  -  4x?/^  +  8t/^,  find  the  others. 

5.  If  4a:*  +  12x3i/  +  ax^y'^  +  6xy^  +  i/*  is  the  square  of  2x''  +  3xy  +  kf, 
find  a  and  k. 

6.  What  three  linear  expressions  divided  into  a;^-7x  +  10  will 
each  give  a  remainder  of  4  ? 

7.  If  a  +  r  =  1  and  c  +  -  =  1 ,   show   that  b+  -  =  1 . 

0  a         '  c 

8.  Kx=19,  find  value  of  ^  +  ^-^'  +  ^. 

9.  Find  the  equal  factors  of  9a-*  -  6.xH  43a-'^  -  14x  +  49. 

10.  Show  that  the  sum  of  every  fraction  and  its  reciprocal  is 
equal  to  or  greater  than  two,  and  that  r-l '"rf  +  a  +  i  +  c'^^- 


EXERCISE  XXII. 

1.  Is  (a^  +  c^)  (b^  +  d^)  greater  or  less  than  {ab  +  cdy  when  ad  — be? 

2.  If  m  =  2x^  -  16x  + 14,  n  =  x'^-bx  — 14,  factor  the  sum  of  in  +  n. 

3.  Show  that  (5a;^  +  4x]/ +  ■y^)^  -  (33;^  +  4a;y  +  j/^)^  is  equal   to  4x'' 
{2x  +  y)\ 


4.  Divide  (^1  +  '^;  -2)''  by  ^-i 


5.  Find  the  value  of  x  that  will  make  :(•' +  6A  +  Sxc'^  +  lOc^  equal 
to  the  cube  of  x  +  2c. 

6.  Factor  56x2  _  i29x  -  9797  ;    27x^  +  192x  -  4067. 

7.  Find   the   remainder  when   5x'-8x^  +  8x  +  7    is   divided   by 
5x-3. 
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8.  Show  that  the  difference  between 1 — I and 

m-q       m  - r       tn-s 

— 1 1 is  the  same  whatever  in.  may  be. 

niT'i        m-r        ni-  s  •' 

9.  A,  B,  C  give  $400  to  a  society.     B  gives  twice  as  much  as  A 
and  $20  more,  C  as  much  as  A  and  B  togetlier.     What  did  each 

give  ? 

10.   If  a  =  4,  b  =  5,  by  what  must  ax^+bx  +  1  be  multiplied  to  give 
8x^  +  (5a  +  2)x^  +  (46  -  3)x  +  3. 

EXERCISE  XXIII. 

1.  If  ay  +  bx  =  a,  bij  —  ax  =  b,  then  x'^  +  ly-  =  1. 

2.  Find  the  value  of  a^  -  6^  -  (a -6)- when  o  + 26  =  13;  2a  +  6  =  32. 
a  2a 


3.  Solve 


x-a       7(2; -a)        x+7a 


5.  A  tradesman  after  spending  SlOO  a  year,  increases  the  re- 
mainder of  his  property  by  \  of  itself,  and  at  the  end  of  3  years  his 
original  capital  is  doubled.     What  had  he  at  first  ? 

6..  Show  that  x^  +  y'^-^z^  —  xy-xz  —  yzis  not  changed  by  adding 
the  same  quantity  to  x,  y,  z. 

7.  Factor  x^  +  8x"-  -  79.):  +  70. 

8.  Of  the  fractions  — —  and  -— — ;,   which  is  greater,    wlien   a  is 

^,  a+x  a-+x-^  »  ' 

greater  than  x. 

9.  Ux  +  y+z  =  0,  prove  that  .r(a;'-  -  yz)  +  y{xf  -  xz)  +  ;:(s=  -  xy) = 0. 
10.  If  x^ + u^ = 2(xy +yz-\-nz-y'^  —  z%  prove  x  =  y  =  z  =  u. 


EXERCISE  XXIV. 

1.  In  the  expression  .0^  - 2.i;2  +  3.C - 4,  substitute  o-2  for  x  and 
arrange  in  descending  powers  of  a. 

2.  If  X  -  1/  =  1,  then  (x'  -  y^f  =  x^  -  tf  +  xy. 

3.  Prove  that  2(.i-s  +  i^  + .:»  -  3x ifz) -^x  + ti  +  z  =  (u -zY  +  {z-  xf + (x 

4.  li  X-  y  =  2((,  show  that  x-^  -  6ax -f- 9(j'-  =  (i/  —  a)'^. 


J 
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5.  A  person  leaves  A  for  B  at  3|  miles  per  hr. ;  40  minutes  later 
another  leaves  B  for  A  at  4^  miles  per  hr. ,  he  goes  ^  mile  more 
than  half  way  when  he  meets  the  first  traveller.  How  far  from 
AtoB? 

1-J_      2-  * 

6.  Simplify -^.^^    X— ^-f-— --^- 

X  X" 

7.  Prove  that  ^  x  ^  =  r^  • 

0      d       ha 

8.  Show  without  division  that  x  — a  is  a  factor  of  v^  —  {a  —  m) 
x°  +  (f  -  am)x  -  af. 

9.  If  a;  -  a.  and  x  -  b  are  each  factors  of  cc^  +  x  + 1,  then  a^  +  6'  =  2. 
10.  li  a  +  b  +  c  =  0,  show  that  a^  —  b^—bc~ac. 

EXERCISE  XXV. 

1.  If    x  +  a    and    x  +  b    are    each    factors    of    x^  +  mx'^  +  b    then 

a-+ab+b- 

a+b 

2.  Find  the  value  of  x  which  will  make  a;^  -  2a:  +  3  a  factor  of 
a;='-x''  +  5x-21. 

3.  Simplify  C-  -  l  +  l  -  l  +  l  -  '^)Ha-b){h-c)(c-a). 

4.  Solve    -— ^+— -^  =  Tr^-+  ^_^„   ■ 


x-9a      x-8a 

5.   Find  the  value  of  a  for  which  the  following  fraction  admits 

x^-ax'  +  l.Qx-a-'-'i 


of    i-eduction  : 


x^-(,a+i)x-+23x-a-7 
3 


6.  Simplify  — a — z- 


7.  Find  hy  factoring  what  algebraical  expression  multiplied  by 
itself  gives  25x^  -  20x*  -  Gx'' + 4x  + 1. 

8.  Solve    -^^ 6- +90  =  ^8 9-- 

9.  Prove  algebraically  that  the  sum  of  the  squares  of  any  four 
consecutive  odd  (or  even)  integers  diminished  by  20  is  a  square 
integer. 

10.  Show  that  x'  +  l  divided  by  (x  +  1)^  gives  remainder  7(x  +  l). 
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EXERCISE  XXVI. 

1.  Find  that  value  of  x  that  will  make  x*  +  3a3-'  +  4aV  -  9a'  equal 
to  {x  +  cif. 

2.  If  two  numbers  ditier  by  rf,  show  that  the  diflference  of  their 
squares  is  d  times  their  sum. 

3-   If  -=^^^^  =  m,and;^^^^^^^,^^_^)  =  n,prove(m  +  l)(n  +  l)  =  2. 

4.  Find  the  value  (x-y)  (a;  +  i/)-(x+i/)^  when  3r  +  2(/  =  4o  and 
3y  +  2a;  =  15. 

5.  The  L.C.M,  of  two  quantities  is  a*-oa"^fc'^  +  46*and  the  H.C.F. 
is  a'^  -  IP;  one  quantity  is  rt^  -  2d^b  -  ab'^  +  26',  find  the  other. 

0.  The  H.C.F.  is    m-7,  the  L.C.M.  m*- lOmHllm  +  70,  one 
expression  is  iii^  -  5m  -  14,  find  the  other. 

7.  Factor  a;2  +  25j;  + 289. 

8.  If  x''  -  3x  +  2  =  0,  sliow  that  a;*  -  lO.-'^  +  SSx^  -  50j:  +  24  =  0. 

9.  Divide^-V^-ii  +  ^^-lby2-_(i  +  -;+ij. 

10.  Show   that  {T}  +  <oxy  +  '^ff->r{x^  +  2xy-\-^y^f  is    divisible   by 
{x  +  2yf. 

EXERCISE  XXVII. 

1.  Show  that  x*'  +  y^  +  z^  -  2xhf  -  2*2-2  _  2yV  is  divisible  by  each 
of  the  four  expressions  x±y±z. 

2.  Smiphfy      42^.  _  28^ -14. 

3.  Show  that  the  value  of  the  difference  between  {x  +  -)    and 
(..•       -  )    is  independent  of  x. 

4.  Show  that  any  four  consecutive  odd  (or  even)  numbers  plus 
1(5  may  each  be  put  in  tlie  form  of  two  equal  factors. 

5.  From  a  +  h-e  take  ^(f  -  U>  -  he 

6.  Show  that  ^  "^   -  =  j:  wlien  .*•  is  any  number. 

-+x 

X 

7.  Find  the  value  of  "^  _ ![  when  n  =  3,  6  =  2. 
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8.  Find  co-efl&cient  of  x^  in  '  1 +x4-a;'  +  x^,  etc.)^. 

9.  Of  two  square  fields  one  exceeds  the  other  by  100  acres  and 
its  side  is  400  yds.  longer.  Find  the  length  of  the  side  of  the 
smaller  field. 

10.   Solve  a{x  -  a)  +  h{x  -b)  +  cix  -  c)  =  2ab  +  2ac  +  26c. 

EXERCISE  XXVIII. 

1.  Find  the  value  uf  c  if  .'•"'  + 2.'.-^  - 10.<;^  +  3c.c  +  2c  is  exactly 
divisible  by  x^  -  3.i;  +  S. 

2.  From  16  i^^ +  '^)  take  32  i^-^ -'^)  • 

3.  Factor  x^ -(^  -\)x-l. 

4.  Find  the  co-efficient  of  x^  in  the  product  of 

1+5  +4-  +8-+r6''yi+2  +r  +8-  +r6- 

5.  Write  down  tile  cube  of  1 +x'  +  u;'''. 

X       x^ 

6.  Write  down  the  square  of  1  +  -  +  -  • 

7.  The  depth  of  a  cistern  at  one  end  is  twice  that  at  the  other  ; 
water  to  the  depth  of  18  inches  is  frozen  and  the  water  below  at 
deep  end  is  three  times  that  at  the  other.  What  was  the  original 
depth  at  the  deeper  end  ? 

8.  Multiply  l+\a  +  \h  by  l-io  +  ^ft. 

9.  Prove  (g-v-^); -(2x-.)-^(2,-.)-^  +  (2.-,)3^ 

10.  Simplify  a  +  h-{2a-  36)  -  f 5a  +  76)  -  (26  -  13a). 
EXERCISE  XXIX. 

,      o    1  x-a  ,  x-b      x-c      2,2,2 

1.  Solve    -r— -\ — ir  =  -  +  r  +  -' 

DC         ac        ab        a       0       c 

2.  Simplify  ^;:-p^+ ^^3^- 

3.  AVhat  is  the  difference  between  3a +  m  and  lam  when  a  =  5 
and  i;i  =  9  ? 

4.  Simplify  — .;—  x      ..    x  — — -  • 

^     •'     x^<=  x'^         a;'" 

5.  Multiply  l-^x  +  ^cc'  by  1  +  ^x  -  \x^. 

6.  If  $1600  be  put  out,  part  at  4%  and  part  at  5%,  and  if  the 
yearly  income  is  373,  how  much  is  out  at  4%  1 
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7.  ^^  rite  down  the  cube  of    r  -  -  " 

h         r 

8.  Show  that  the  product  of  any  four  consecutive  numbers  in- 
creased by  1  is  a  perfect  sc^uare. 

9.  Prove  that  {(ix  +  hy+czf —  {hx  +  cy+azY  is  divisible  by  (a +  6) 
X  +  (6  +  c)y  +  (i;  +  a)z,  and  also  by  a{x  -  z)  +  h{y  -x)  +  c{z  -  y). 

10.   Simplify  — -,  +  r h  --.,  —.h^—^c,  — -r- ' 

^     *'    a-bb-cc-n  2(a  -  6)  (6  -  c)  (c  -  a) 

EXERCISE  XXX. 

1      a-        i-r      (.Sy-2xy-(3x-2ijy  ,   (3i/-2x)"+(3a;-2(/)- 

1.  Simplify  ^j—^ + ^^ -. 

2.  Prove   (a^  +  b^  +  c^)   (x'  +  y^  +  z')  =  (ay-bxy  +  {cx-azy+(bz~ 
cyY  +  {ax  +  by  +  czy. 

3.  Add  atn-  d  —  bn  and  en-  al  —  bm,  and  from    the   sum    take 
—  cm-bl-  an,  and  divide  the  result  by  6  -  c  -  a. 

4.  Prove  that  if  one  quantity  measures  tAvo  others  it  will  also 
measure  the  difference  of  any  multiples  of  these  two  ijuautities. 

5.  Factor  {x  +  ;/  +  ;;  +  ay  —  (x  —  y-z  +  ay. 

6.  Factor  20x'  +  12ajy'  +  25bx^  +  loabx. 

7.  Find  remainder   without   actual  division  of   (x*  —  3.''^  +  4x^- 

2x  +  l)^(x''-x  +  l). 

8.  Extract  square  root  of  9  -  24.v  +  oHx-  -  llOr'  +  V2dx*  -  UOx^  + 
100.c«. 

n     c<-        IT     a(s~a)-  +  b(s—b)-+e{s-c)--abc      ,         „  ,  ,    , 

9.  Simplify-'^ -. —  ■  ■     ,,  /    T when  2s  =  o  +  o+c. 

10.   Factor  7.^''  -  0;/*  -  .!•;/  +  19.v  +  33i/  -  36. 

EXERCISE  XXXI. 

1.  Apply  Horner's  method   to  tind  value  of  5>-^  +  497.i"*  +  200a.-^ 
+  196x'^  -  218x  -  2000,  when  a;  =  -  99. 

2.  Show   without   expansion  that   (l+.i+.>-*)'-(l -x  +  J•*)'-(ix 
(a■•*  +  •('' + 1)  -  8.«'=' =  0. 

3.  Show    that    <r{b  +  c)-h-{c  +  (()  +  c''{<i+b)  +  itbi-    is   divisible  by 
a  —  b  +  c. 

4.  What  vahie  of  «  and  h  will  make  .r- +  2(i.c  + /)-  the  square  of 

a; +  5? 

5.  A  man  is  three  times  as  old  as  his  son,   but  10  years  ago  he 
was  5  times  as  old.     Find  Son's  atje. 
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6.  Express  T'-  +  20i/'^  +  70r +  52;/.v  +  4.'|/ +  6.1"- a.s  the  sum  of  three 
squares. 

7.  What  quantity  will  divide  without  remainder  into  x*- 
2ax^  +  (a'  -  ¥)x'  +  2ab''x  -  a'lr  and  x*  -  (a'  +  b^)x^  +  a?b'  i 

8.  Factor  x"  +  12.v='  +  SO-c^  +  84,>-  +  33. 

9.  Express  x*  —  28,k'''  +  16  as  the  product  of  two  quadratic  factors. 
10.  Prove  that  (3.t^  -  ox  +  8)-  -  (2a;2  -  x  +  4)^  is  divisible  by  (x  -  2)". 

EXERCISE  XXXII. 

1.  How  much  tea  at  50c.  per  lb.  must  be  mixed  with  100  lbs.  at 
875C.  per  lb.  that  the  mixture  may  be  worth  62^c.  per  lb.  ? 

2.  Show  that  (9x-4y)^- (7x  +  3;/)^  is  a  multiple  of  2x- 7]/ and 
I6x  —  y. 

3.  Extract  sq.  root  of  9x^  -  42x'  +  llSx^  - 154.>;  + 121. 

4.  Find  the  conditions  that  mx^  +  nx^  +  32x  + 15  may  be  divisible 
by  2x  -  3  and  3x  + 1  for  all  values  of  x. 

5.  Find  the  value  of  (rn-n)  {'in  +  n)-{m  +  n)  {m  +  n)  when  3m 
+  2n  =  45  and  3?i,  +  2to  =  15. 

6.  Factor  112fr  +  138a&  - 13561 

7.  Show  that  (5x2  _  3^^  ^  2f  -  (2x-  +  3x  - 1)^  =  3(7x2  + 1)  (x  - 1)^. 

"     "^  x^+yz-zx-xy  '  z"-x- 

9.  Find  the  conditions  that  x^  -^'x^  +  gx^  -  rx-\-s  may  be  exactly 
divisible  by  x  -  a. 

i(\     TV-    -J      2  +  ?n        2-m    ,        24-ni    ,    2-m 

10-  Divide  ^3^-^^:^  by  ^-^  +  ^^^. 

EXERCISE  XXXIII. 

1.  Determine  the  value  of  p  and  q  when  the  expression  Aaf  - 
12i/^  +2>y2  +  21/  + 16  is  a  complete  square. 

2.  Show  that  <-^^-;-tT"^f^^  =  ,g^- 

3.  The  product  of  any  three  consecutive  integers  being  found, 
and  also  that  of  any  other  three,  the  difference  of  tlie  products  will 
be  a  multiple  of  the  difference  of  the  middle  integers  of  the  two  sets. 

4.  Show  that  ai^ -\-hx^ -{■  ex ■\- d  is  divisible  by  .»r  +  fc2  jf  ad  =  bc. 

5.  If  x  +  rt  be  the  H.C.F.  of   x'+px  +  q  and  x^  +  mx  +  n,  then 

g-n 
a=- 
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6.  If  x*'  +  2ax-36'  is  divisible  by  x  -  a,  prove  a  =  6  or  -h. 

7.  What  value  of  p  will  make  3:c  -  4  a  measure  of  18a;'■'-px^-28? 

8.  Resolve  into  5  factors  .c'®  -  65536. 

9.  Factor  9x^  +  48x^  +  52.c  -f  10. 

10.   Factor  2;.--  +  llxy+12y''  +  7.';;  + 13i/2  +  3zl 

EXERCISE   XXXIV. 

1.  If  x  +  v  +  ^-0,  show  that^^^^^^+  ^^-^-"^^  +J(g!zy!l=o. 

••'  '  y-z  z-x  z-y 

2.  Arrange  {x  +  rj  +  z)a-^^+{x  +  y  -  z)a2+{x  +  z  -  y)(tz  +  {y+z  -  -^yi^ 
in  three  terms  involving  x,  y,  z  respectively  witli  oo-eflicients  «i, 

<*2»  ^:3>  ^4* 

3.  Find  the  condition  that  x^  —  36^.c  +  2c^  may  be  divisible  by  x  -  a 
whatever  be  the  value  of  x. 

4.  x*  -  4x^  +  Bx'^  -  4a;  + 1  is  a  multiple  of  .r^-ax  +  1,  find  a. 

5.  Prove  that  the  product  of   H.C.F.  and  L.C.M.  of   any  two 
quantities  is  equal  to  the  product  of  the  quantities. 

6.  Simplify  without  expanding  (x-  +  xy  +  y-y  +  (x-  -  xy  +  i/'-)'  + 
6(.c^ +  y'0(x*  +  xV +  !/*)• 

7.  If  9x*-30x'i/  +  rt.c';/^- 10x1/'  +  ;/*  is  a  perfect  square,  find  a. 

8.  Find  value  of  3x^  +  5ix*  +  50x^  -  19.v2  -  S5x  -  18  when  .r  =  -  17. 

„     o   1  lOx+17        l2a;+2        5a; -4 

9.  Solve    _^^_^^^--^  =  -^-. 

10.   If  bz-cy=p,  cx-az  =  q,  a;/-fe.r  =  r,  then  ap  +  bq  +  cr=0. 

EXERCISE  XXXV. 

1.  Find  value  of  2x*  -  510.t''  -  SlSx^  +  25Gx  -  1024  when  x  =  256. 

2.  Prove  by  factors  that  (7x  -  3)' + (7x  -  3)  (x  +  2)  +  7x(x  -  4)  -  3 
(x-4)  =  (7x-3;(9x-5). 

3.  If  x  =  a  +  2fe  +  3c,  y  =  b  +  2c  +  3a,  z  =  c  +  '2a  +  Sb,  show  x  +  y  +  z 
=  6{a  +  b  +  c). 

4.  Factor  2y'  -  oxij  +  2x''  —  ay  -ax-  a*. 

5.  Reduce  to  lowest  terms  ^,'^[^t  _ oi^+zes ' 

C.    What  number  adde  1  to -„  +  -,  +  ^+ —  will  make  it  a  perfect 
square  f 
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7.  If  x^  +  px^  +  qx^  +  rx  +  s  be  a  perfect  square,  show  that  r^  —  p^s. 

8.  Find  two  equal  factors  of 

9.  Show  that  the  sum   of  the  cubes  of  any  three  consecutive 
numbers  is  divisible  by  3  times  the  second  of  them. 

x+y     x-y 
10.  Simplify  g|-|fj. 

X-y      x+y 

EXERCISE  XXXVI. 

1C-1  X      ,      X        X      ,      X        f.^ 

1.  Solve    2  +  3~4  +  s""'^* 

2.  Write  down  the  square  of  - — f^~^_~  "'  "^^  its  simplest  form. 

3.  Find  a  quantity  which  when  multiplied  into  a-^  -  4^2  +  5a- -  2 
will  make  it  a  perfect  square. 

4.  Fnid  the  sunplest  form  of  ^^^^^,._i^^  _^^,.  • 

5.  By  what  quantities  must  :•-?  -xJ^  —  x  +  1  be  multiplied  to  make 
it  a  complete  cube. 

6.  Find  the  values  of  (-  +  -)    and   ^-^^^  when  x  =  6,    j/ =  4  ; 

^y        XI  x-y 

will  the  values  be  the  same  if  i/  =  6  and  a-  =  4  ? 

7.  Find  the  quotient  of  ^  -.,-^  by  ^  +|  +  g- 

8.  Prove  that  the  difference  of  the  squares  of  any  two  consecu- 
tive even  (or  odd)  numbers  is  4  times  the  intermediate  number. 

9.  Find  value  of  x?  -  8 j/'  +  29r'  +  Vixxjz  when  2;y  =  x  +  3^  and  2  =  5. 

10.  Multiply  (a  +  6)'- +  (a  -  6)2  by  (a  +  6)(((-6),  and  divide  result 
by  a'  +  a''^6  +  a6-  +  R 

EXERCISE  XXXVII. 

1.  If  a-6  =  l,  show  that  (a-6)2(a  +  6)-  =  a»-fc«-|-aA. 

2.  If  a''  +  a  +  l  =  0,  show  that  a5  =  l. 

3.  What  value  of  m  will  make  6x*  -  2a;' +  27n,x^  +  2x  +  m  exactly 
divisible  by  a;^  -  x  + 1  ? 

4.  If  X  +  ]/  -  2  =  0,  show  that  x^  +  yz  =  y"  +  -cz. 
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5.  If  L  +  i  =  -l;-show  that  y  +-+1  =  0- 

a        h       a-\-o  b        a 

6.  Prove  that  y  +  y  is  divisible  by  x^  +  y^  and  write  the  result. 

7.  li  X  is  i^ositive,  show  that  — -  4-^^ 2  is  positive. 

8.  Which  is  greater   -,  + -,  or    -H — ,  when  .»■  and  i/ are  positive? 

9.  Find  two  linear  and  one  quadratic  factor  of  {x?  —  yzf  -  {y' - 
xz)  {z"  -  xy). 

10.  A  courier  passing  through  a  certain  place  (P)  goes  2i  miles 
per  hour  ;  4  hours  later  another  passes  tlirough,  going  3i  miles  per 
hour.  How  far  will  the  second  travel  from  (P)  before  he  overtakes 
the  first? 

EXERCISE  XXXVIII. 

1.  If  ac  =  b',  show  that  (a  +  2b  +  &)=  ^~^  • 

'  ^  '  c 

2.  Show  that  a  -b,  b  -  (\  c  -  a  cannot  be  all  i)ositive  or  all 
negative. 

3.  Show  that  a''  +  b^  is  greater  than  a-b  +  ab'-  unless  a  =  b. 

4.  Prove  a  +  b  =  - — r  +  ; —  • 

a-h      b-a 

5.  Find  by  factorintj  for  what  values  of  x  are  -  +  -  and  -  +  - 
equal  to  each  other. 

.6.  If  2a=i/  +  3,  2h  =  z  +  x,  2c  =  x  +  y,  find  the  value  of  a*  +  b*  +  c* 
-  ^a^h'  -  2a^c^  -  2b-c^  in  terms  of  x,  y,  z. 

7.  If  ox'^  +  bhi-c^^O,  ay~  +  bh:-c^  =  0,  and  x  +  y-c=0,  then 
b"^  =  ac. 

8.  If  x'^  =  X  -  2,  show  that  x^  =  -  x-  +  0. 

9.  If  x^  =  x  +  l,  show  that  ..-^  =  o.r  +  .S. 

10.  A  sum  of  money  is  divided  among  A,  B,  C  ;  A  is  to  have 
.i?120  less  than  half,  B  ^0  less  than  ^  of  it,  C  §32  more  than  ^  of  it, 
what  did  each  receive  ? 

EXERCISE  XXXIX. 

1.  Find  bj'  factoring  the  value  of  a  in  order  that  x  =  2  may  be  a 
...  p    ax    ,    X       ]Sax-'r'l 

solution  of  - — :  + ..-  =  -~, • 

a-1      2a         Mx 

2.  If  -—  +  — +  — =  0,  show  that  x  =  y  =  z. 

x-y     y-z     z-x       '  •' 
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3.  Prove  that  if  any  two  quantities  be  added  together  and  their 
svini  divided  by  the  sum  of  their  reciprocals,  the  quotient  will  be 
et^ual  to  the  product  of  the  two  ([uantities. 

4.  lia=pq,  h  =  qr,   r  =  fs  and  a  +h  +  r=ps,    show   t\vdt.  (a  +hy-{^ 
5.  If  .(■  +  i/  +  -  =  0.  show  that  x{x-  -  ijz)  +  y  i/  -  xz)  +z{z-  -  xij)  =  0. 

6.  Trove  (a -b)  {a +  b-c)  +  {b-c)  {h  +  c-a)  =  (a-c)  (a  +  c -h). 

7.  If  .r-  =  (i'^  +  6-,  y^  =  c'^  +  d^,  which  is  greater,  xy  or  n/'.  +  hd,  nd 
being  not  equal  to  be  ? 

8.  Which  is  gi-eater,  n^  + 1  or  n-  +  n,  u  being  not  =  1  ? 

9.  Show  that  -  +r^  >1  and  r  +  -  >2,  a  and  /)  being  both 
positive. 

ir\     -re            b-c          c-a          a-b  ,,  ,       ,       ,         /^ 

10.  If  x=  — ,y  =  -r-,  z  = then  xj/3  +  x+ (/  +  3  =  0- 


EXERCISE  XL. 

1.  If  a,  b,  h  he  positive  integers,  ascertain  whether  (a  +  fc)'— 
(6  +  hy  is  divisible  hj  a-b. 

2.  Factor  4(a  +  b)*  +  9(a  -  by  -  12(11^  -  b'y. 

3.  Factor  120;^  -  31xj/  +  20y-  +  29xz  -  38yz  + 1^^ 

4.  A  person  bought  80  lbs.  tea,  some  at  50c.  and  some  at  75c. 
He  finds  by  selling  all  at  75c.  his  gain  would  be  $2.50  more  than  by 
adding  12|c.  per  lb.  to  the  price  of  each.  How  much  of  each  did 
he  buy  ? 

5.  Prove  that  any  trinomial  is  a  complete  square  if  the  square 
of  the  middle  term  is  equal  to  4  times  the  product  of  the  first  and 
last  terms. 

6.  If  16a*  +  48x^y  +  qx~y^  +  24:xy^  +  4:y*  be  a  perfect  square,  find  q. 

7.  Prove  that  (1  -  2a;  +  3je''  -  4sc»,etc.)  {l  +  2x+3x^  +  4:0cr'  +  )=(l+x^ 

+  x*  +  ,  etc.y. 

8.  If  s  =  a  +  -,  show  that  a*  +  A  -  2  =  s^s'  -  4). 

a  a*  ^  ' 

9.  Find  the  equal  factors  of  x^  +  4:xy  +  4y^  -  4x  —  8i/  +  4. 
10.  Divide  a^c  -b)  +  b\a  -c)  +  c\b  -  a)  by  «  -  6. 
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MISCELLANEOUS  EXERCISES. 
A. 

1.  Divide  the  product  of  12a' -11a -36  and  28a2-86a  +  66  by 
21a^  -  5a  -  44. 

2.  Divide  (2c*:«  +  3x  -  1)'^  -  (x^  +  4:X  +  5y  by  the  product  of  (3x  +  4) 
(^  +  2). 

3.  lix  +  y  =  2a,  a; -y  =  26,  prove  that  x* -2'SxY  +  v*  =  (7a^-3b^) 
{W  -  3a'0. 

4.  Find  the  value  of  x^  -  47^"'^y' +  j/*  in  terms  of  jj  and  q  when 
X  -\-  y—p  and  x  —  y  =  q. 

5.  Show  that  the  square  of  x  +  1  exactly  divides  (.r''  +  x''  + 4)' - 
(x»-2x  +  3)l 

6.  Prove  that  {x  +  zf  +  3{x  +  zyy  +  3(x  +  z}i/  +  y^  =  (x  +  yf+3{x  + 
yfz  +  3(x  +  y)z'  +  z\ 

7.  Find  the  quotient  by  factoring  of  9a^  +  6ab  +  b^-  4c^  -  4cd  -  d* 
divided  by  3a  +  b  —  2c-d. 

8.  Factor  x"^  —  2mx  +  m^  —  n^. 

9.  Factor  (a  -  b)  (a*  -  c-)  -(a-c)  {a^  -  fe^). 

10.  Show  that 

^a+V^     i^P^-a^     io^:^-^^  , 

a+b-c  h+c-a  c+a-b  v      i       •     /    ■ 

11.  Divide  (..•'  + J,)' -8  by    (a:  -j)'- 

12.  Resolve  into  4  factors  (.c'^  -  3a;)''  -  2(a;'  -  3x)  -  8. 

13.  If   a'  =  6  +  c-a,    y  —  c-\-a-b^    2  =  a  +  6-c,    find    the    value  of 
•»'^  +  J/^  +  2"^  +  2xi/  +  2x2;  +  2i/^  in  terms  of  a,  6,  c. 

14.  Divide  (4ac  +  ^bd^  -  (4«d  +  86c)'  by  (a  +  26)  {c-d). 
■     15.  Divide  (.e"  -  3x\jf  -  (Sxy'  -  i/«)'  by  (x  -  i/)". 

16.  Find  the  ditierence  between  the  squares  of  3503  and  3497. 

17.  Find  the  algebraical  expression  which,  divided  by  .>;'  +  x  — 1, 
gives  2x*  -  6x'  +  8x  -  14  as  quotient  and  22x  -  14  as  remainder. 

18.  Prove  that  ;^_^^^^_^^  =  1  when  ,;,  =  -^^^-_^. 
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19.  Simplify  cc(z-xHy(x-y)+ziy^) 

20.  Find  L. CM.  of  x^-f,  x^  +  y\  x-^  +  xY  +  y*. 

21.  Find  the  fraction  in  its  lowest  terms  which  is  the  sq.  root  of 

l+4a;  -  2x-  -  12a;"  +9x* 
l-ix+&x"-ix^+x*    ' 

22.  Simplify  ^"+=^;^;+;^;^+""- 

23.  Find  by  factoring  the  sq.  root  of  (a;^  — 3x  +  2)  (x^  —  4:X  +  3) 
(x^-5x  +  6). 

24.  Find  the  co-eflBcient  of  x*  in  (x  +  a)'  x  (cc  -  af. 

25.  Show  that  ac^  —  (a^  +  b)c^  +  h"^  is  divisible  by  ac  -  b. 

26.  Factor  x'  -  9x^  +  llx  +  21. 

27.  If  X  -  -=1,  show  that  x'-i  =  4. 

X         '  x" 

28.  One  lb.  tea  and  three  lbs.  sugar  cost  75c.,  but  if  sugar  were 
to  rise  50%  and  tea  10%,  the  cost  would  be  87^c.  Find  price  of  tea 
and  sugar  per  lb. 

29.  Find  co-eificient  of  x  in  (x  +  2)  (x  -  6)  (x  -  10)  (x  + 14).    ■ 

30.  Find  the  first  four  terms  of  (y  —  y^+t/  -  y''  +  .  . .  .y. 

31.  Simplify  g^g  -  g^g  -  ^  +  ^1  • 

^o     d   1  5a;-64      2a;-ll      ix-55     x-6 

a;- 13         X-&        x-U       x-7 

33.  Resolve  into  5  factors  x''  +  x*  ~  16x*  — 16. 

34.  Multiply  (3  +  x  -  2x'y  -  (3  -  x  +  2x7-^  by  (3  +  x  +  2xy  -  (3  -  x  - 
2x^y. 

35.  Divide  the  product  of  2xHx-6  and  (ox'-5x  +  i  by  Sx^H- 
5x-2. 

.36.  Show  that  (2x  -  3)  (x  +  4)  exactly  divides  the  ditference  of  the 
squares  of  3.x^+8x  -  25  and  x'  +  3x  -  13. 

37.  If  x+i/=m  and  x-y  =  n,  then  I6{x*  -  1  xS/ +  y*)  =  {5m' -  n^) 
(5?t^  -  m'^). 

38.  Find  the  value  of  x*  -  2xhi  +  2xt/  -  y^  when  x  =  a  +  b,  y  —  a-b. 

•  39.  If  a  +  6  +  c  =  0,  show  that  (2a  -  bf  +  (26  -  cf  +  (2c  -  af  =  3(2a  - 
6)  (26-0)  (2c -u). 
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40.  Factor  y^  +  Sx"^  -  13x  -  15. 

41.  What  number  must  he  added  to  x^(a;  +  2)  +  7  in  order  that  it 
may  be  divisible  by  x  +  4  ? 

42.  Divide  x^  -  xy  +  f^y''  by  ic  -  jy. 

43.  Find  the  remainder  when  5x*  -  7x^  +  3x*  —  a:  +  8  is  divided  by 
X  — 4. 

44.  Factor  x^  -  2xy  -  323y\ 

4.5.  A  boy  spent  ^  of  his  money  for  marbles,  ^  of  the  remainder 
for  oranges,  and  ^  of  what  then  remained  for  a  book,  and  had  12c. 
left ;  what  had  he  at  first  ? 

46.  Divide  the  square  root  of  ici^  -  12ab  ~(jbc  +  'kic  +  %''  +  c^  by 
2rt-3c. 

47 .  Factor  x'^  +  oxy  —  3iiy~  +  x-  41/. 

48.  If   x  —  =1,  prove  that  x''  +  -^  =  3. 

49.  By  what  quantity  must  3.r'-4xi/  +  5(/^  be  multiplied  to  give 
18x*  +  19xhf  +  12xy^  +  35i/*  ? 

50.  Multiply  (x-  3-1^)  by  (..-i). 

51.  Show  that  (a  +  b  +  cy  +  a^  +  ¥  +  c^  =  (a  +  6)'  +  (6  +  cf  +  (c  +  af. 

52.  Factor  9x'  -  2Axy  -  9;:^  +  liiy\ 

53.  Factor  mx^  -  ^xy  -  143.1/1 

54.  Solve  19x  -  21i/  =  100,  21x  -  19y  =  140. 

55.  Find  the  sq.  root  of  {x  -  y)*  -  2(a;2  +  y^)  (x  -  y)'  +  2{x*  +  y*). 

50.  Without  actual  division  prove  that  x*  -  7x*  +  17a5^  -  22x* + 
2bx  -  18  is  divisible  by  x  -  2  without  a  remainder. 

57.  Find  the  remainder  when  ;f*  +  lla:'-5.f'^  +  t}.t +13  is  divided 
l)y  X  -  2. 

58.  What  must  be  added  to  5<t''-7"^  +  0  to  make  it  exactly 
divisible  by  a  +  .3  ? 

59.  If  a  =  5.i-3i/-2',  h  =  by -3z-2x,  c^bz-3x-2y,  then  a  + 
6  +  c  =  0. 

60.  Solve    ?^^-''t:-==0;     '^ -11^^  =  0. 

•5  4  0  / 
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61.  Write  down  the   quotient  without   actual  division  of   8x^  + 

8y3  +  2'  _  I2xyz  by  2x  +  2y  +  z. 

62.  Factor  a^  -  26'  -  60^  +  ab-ac  +  7bc. 

63.  Find  the  value  of  3(rc  +  j/ +  2)' -  (x^  +  y^  +  c^)  when  a:  =  3,  y  = 
-o,z  =  7. 

64.  Factor  4x-y-  +  4(a  +  b)xy  +  (a  +  bf. 

65.  Factor  {x  -  Si/f  -{y-  3xf. 

66.  Fac  tor  {x'  +  7.c  +  6)  (:r  +  7x  + 1 2)  -  280. 

67.  Solve    S  +  ,-f3  =  ,-^3- 

68.  Simplify  (  ,  -  «^)  (.  +  ^-l^y)  +  («-i^^)=  . 

69.  Solve  ax  +  by  =  c,  tt'x  +  6-1/  =  c^ 

70.  Divide  (?*  -  6*  by  a  -  6,  and  from  the  result  write  down  the 
quotient  of  (a  +  b)*  -  16c*  by  a  +  b  -  2c. 

71.  Multiply  a^ + 256^  +  4c'  +  oab-  2ac  +  106c  by  a  -  56  +  2c. 

72.  Factor  x^i/V  -  x^s  -  yh  + 1. 

73.  Divide  (o  +  26  -  3c  +  fZ;^  -  (2a  +  6  +  3c  -  rf)^  by  a  +  b. 

74.  Solve  15.K  +  17j/  =  79,  17a;  +  15i/  =  81. 

^.^  o    1  4a;+18  ,  3a;- 2      lOx+28 

7o.  Solve    ^-^  +  _^  =  ^-^. 

76.  Factor  .c"  - 1/'  -  3x  -  y  +  2. 

77.  Show  without  actual  division  that  (6a;^  -  4x  +  2)' -  (4.x' +  6x 
-  10)^  is  exactly  divisible  by  x  -  2  or  2x  -  6. 

78.  Show  that  (1  -  x)'  is  a  factor  of  1  -  x  -  x=  +  x*. 

79.  If  2(a'  +  6=)  =  {a  +  6)',  show  that  a  =  b. 

80.  Show  that  m{')n  +  n)  (m  +  2n)  (7?i  +  .3ii)  +  n*  is  a  perfect  square. 

81.  Find  a  number  such  that  if  |  of  it  be  subtracted  from  20,  and 
j;\  of  the  remainder  from  j  of  the  original  number,  12  times  the 
second  remainder  will  be  ^  of  the  original  number. 

82.  Factor  6x'  -  ikf  -  20z^  +  22yz  +  Ixz  -  bxy. 
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83.  Which  factor  a;  — |  or  x+|  is  likely  to  belong  to  a^-^-^  ~ 
^+|\  and  why? 

84.  Find  by  factoring  the  H.C.F.  of  x' -  Scc^  +  19x  -  14  and  x*- 

7x='  +  8x'^  +  28x-48. 

85.  Write  down  the  co-efficient  of  x  in  (x^  —  21x  -  13)  (x^  -  2x  -  1). 

86.  Wi'ite  down  the  co-efficient  of  x*  in  i-2x  +  4.r- -8x'  +  16x* 
multiplied  by  H- 2x  +  4x'^  +  8x-'' +  16x*. 

87.  Write  down  without  dividing  the  quotient  of  x*  —  ox'y'^  +  4y* 

by  x^  —  3xy  +  1\f. 

88.  Factor  ah{a  -1-  6)  +  6c(6  -t-  c)  -I-  ca{a  -f  c)  4-  2a6c. 

89.  A  number  consists  of  two  di<(its  and  another  is  formed  by 
reversing  the  digits.  If  the  sum  of  the  two  numbers  is  99  and  the 
difference  45,  find  the  digits. 

90.  Factor  x<  -  x^  -  8x2  4-  7x  -1-  y^ 

91.  Solve  x-l-2t/ -1-32  =  4,  x-F3i/-|-2  =  4«!,  a;-l-2z-|-3  =  4y. 

92.  Find  value  of  r^   when  x  =  ——.  • 

6 -2a;  a+o 

93.  Solve  49x-f37i/  =  1230,  37x4-49?/ =  1350. 

94.  Simplify  x''+^+<'xx"+*-<:xx«-*'+"=xx*+''-<'. 

95.  If  a  =  y+z-2x,  b  =  z-hx-2y,c  =  x  +  y-2z,  find  the  value  of 

b''  +  c^  +  2bc-a^. 

96.  Find  the  remainder  when  a''-9a^  +  ll«2-7  is  divided  by 
a-4. 

97.  Solve    -  +  l  =  3;     f +  -'  =  5;     -+'-  =  4. 

a         0  '      n         c  a        c 

98.  A  starts  from  London  and  travels  If  miles  per  hour,  B  starts 
8  hours  after  in  the  same  direction  at  If  miles  per  hour  ;  how  far 
will  he  travel  before  he  overtakes  A  ? 

99.  Factor  (x^ -I- 1/2)3-8x51/'. 

100.  Factor  6x^ - 1 3x1/  +  6f  +  ox-5y  +  l. 


MISCELLANEOUS    EXERCISES.  67 

MISCELLANEOUS  EXERCISES. 
B. 

1.  Factor  (6c  +  ca  +  ahf  -  (fe^c'  +  c'a'  +  a^fe"). 

2.  What  is  the  least  multiplier  that  will  make  .r^  —  bx^  +  oa;  -  1  a 
multiple  of  x^  -  4x  +  3  ? 

3.  Solve     -^=j^^  +  -^^- 

4.  44(1*  — 83a^-74«^  +  89a  +  o6  is  the  product  of  two  factors,  and 
one  of  them  is  lla^  —  7a  -  8,  what  is  the  other  ? 

5.  A  man  has  two  farms  rented  at  ^*1\  per  acre  and  his  total 
rent  is  f3,375.  If  the  rent  of  the  iirst  was  reduced  to  $6^,  and  of 
the  2nd  to  $5.00  per  acre,  his  rent  would  be  $2,500.  How  many 
acres  in  each  farm  ? 

6.  Factor  x2  +  3x  +  l  +  2ry  +  l  +  3|/  +  j/2. 

7.  Factorx*  +  2aV-a;2  +  a*  +  6x-9. 

8.  Find  co-efficient  of  x'  in  {x  - 1)  (x  -  2)  (x  -  3)  (a;  -  4)  (x  -  5). 

9.  Resolve  (x  - 1)  (x  -  3)  -  (x  -  1)^  into  factors. 

10.  Factor  (a.2  +  feHl  +  a6  +  a  + 6)' -(a6  +  a+b)'. 

11.  Extract  the  sq.  root  of  x'''  -  Gx^"  +  13x8  _  i4,.6  ^  iqx*  -4x^  +  1. 

12.  Find   H.C.F.    of  Sx^- 13xH23x-21   and   6x' +  x^  -  44x  +  21 
and  what  value  of  x  will  make  both  vanish  I 

13.  Divide   l+iby  1-^-,- 

14.  Divide  "^AIL  by  '^""t  .^^"t^    giving  the  quotient  in  its  simplest 

x^-xy*      -'       x^'+xy'      »         »  n  c 

form. 

15.  Find  the  remainder  when  the  divisor  is  x  + 1  and  the  divi- 
dend is  the  product  of  (x  4-  3)  (x  -f  4)  (x  -  7). 

16.  Solve    j^2  +  ^=i  +  ^s- 

17.  Extract  the  sq.  root  of  (Ga^  +  a-2)  (3a'  -  7a  -  6)  (2a=  -7a  +  3). 

18.  Divide  20  into  two  parts  so  that  the  square  of  the  greater 
shall  exceed  the  square  of  the  less  by  80. 

19.  Find  H.C.F.  of  6x*  +  26x8-l-15^'-  16x- 10  and  30x* -f- 136x* -h 
95x«-79x-66. 
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20.  Resolve  x^  -  4x'  +  5.t°  -  20  into  3  factors. 

21.  A  dealer  adds  20%  to  the  cost  of  an  article  to  make  the 
selling  price,  but  he  gives  a  customer  10%  discount  from  the 
selling  price,  and  then  has  a  profit  of  75c.     Find  the  cost  price. 

oo     T?-    J  ii,  1  t    2o         26     ,  a=-26''        Sa' 

22.  Find  the  value  of  — r rk  +  '~- — ^  —  ;r-n:Ki' 

a-b     a+b      a--b'      a-+b^ 

23.  Solve    9s:f^-i2S+8=r2- 

24.  Solve  3x  -  2i/  =  13,  3i/  -  2s  - 16,  3;  -  2x  =  9. 

25.  Extract  the  square  root  of  9.(;«  -  12x'  +  22a:*  +  x'  +  12x  +  4. 
26-  Divide  ,4-„  +  rfa  by  ^„-^^- 

27.  Express  (x^  -  3x^)2  -  (3x  -  1)^  as  the  product  of  5  integral 
factors. 

28.  Simplify  ,^._^^,_,,^^^- 

29.  Find  L.  C.  M.  of  o^  4-  6a  +  5  and  a"*  -  a. 

30.  Factor  2a6c  +  a\h  +  f)  +  &'(<■  +  ")  +  ^•"(«  +  '^)- 

31.  A  boy  plucks  from  a  tree  a  certain  number  of  plums,  an- 
other ^  as  many.  They  both  have  5  times  as  many  as  a  third  takes. 
All  have  84.     How  many  has  each  ? 

32.  Write  down  the  quotient  without  actual  division  of  .r*  -  4.r-i/* 
+  4i/* - X? - 6x1/ - 9)/'''  by  x^-x- 2if  - Sy. 

33.  Solve  x-y  +  z  =  5,  3x  +  4y-5z  =  13,  x  + 1  +  3-  =  14. 

34.  Solve       ^.,5     +—^9"  =     x-s     +      x-e     ' 

35.  Factor  20x''  -  llx  -  42. 

36.  Find  the  remainder  after  dividing  .«♦  -3x  +  7  by  x  -  2. 

37.  Divide  (4,.'  -  4//  +  7~)''  -  (3x  -  10./  -  7s) '  by  7(x  -  2j/). 

3S.   Write  d.  1  wn  the  square  iH)ot  of  {^  -  7)"  +  24.'-(..-=  -  7)  +  144a;*. 

o9.   Simplify  (— ^-  +  1)  l„:...+t-,/^«-^^^i^+6V 

40.  Multiply  X-  +  2iix  +  2hx  +  (('  +  2ab  +  Ir  by  x  +  .(+?). 

41.  A  roll  of  cloth-was  bought  at  6Gc.  per  yd.,  and  another  roll 
25  yds.  longer  at  6O0.  per  yd.,  the  two  together  cost  §241.80.  How 
luany  yds.  in  each  roll  i 
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42.  Find  the  value  of  ylly^l'^^ll,  when  x  =  2y. 

43.  Solve  3x  -y  +  2z  =  11,  3;/  -z  +  2x  =  9,  3:: -x  +  2y  =  16. 

44.  Express  in  words  the  following  algebraical  expression  :  y(y  - 
l){y-2)iii-3)  +  l  =  {i/-3y  +  ir. 

45.  Simplify  r,,,w,,,,  -  ,,,,w.,_n  +  ? 


(a;+2)  (x+5)      (,x+5)  (x-l)  '  (x- 1)  (a;+2) 

46.  Solve  l(2.c  +  5)  +  i(2.«  -  5)  =  l{3.v  + 1)  +  i(3x  - 1). 

47.  Solve  i/  =  3(,*'  +  l),  4x=i/  +  l. 

48.  The  product  of  two  numbers  is  75,  and  the  quotient  of  the 
sum  by  the  difference  is  4  times  the  quotient  of  the  difference  by 
the  sum  ;  find  the  numbers. 

49.  Simplify  ,,^^:j:-3+  „.+,„_  3   +^^32^" 

50.  Show  that  {x  +  y  +  z  +  aY  -  (x  -  y  -  z  +  of  =  4(u:  +  a){y  +  2). 

51.  Show  that  <[  a6(6  — rt)  +  ac(«-c)+ fec(c- 6)  [>  -=- (6  -  c)  =  («  -  6) 
(c  -  a). 

52.  Show  by  factoring  that  '^ ^^— ^ — ,„.,''      — —  =  a-b-c. 

ro     01  J.1     J.   12a-'+7a6-126"+ac-7&c-c='       .         01 

53.  Show  that      s-~ri^7 =  4a  — 36  — c. 

sa+ib+c 

54.  Factor  ic2- 2x1/ -3]/''  + 4t/s-g2. 

55.  Simplify  (4x  +  5y  +  zf  -  3(4x  +  5y  +  zfz  +  3(4x  +  5 j/  +  2)2^  -  ;:l 

56.  Find  L.C.M.  of  a(x  +  l),  6(x  + 1)  (.«■  -  1),  c{x^  +  2x-3),  d{x'^  + 
4x  +  3). 


j-r-      c,    1  x-(ix-hx-c        o  /I         1        1   \ 

57.   Solve    -r — — r=2\-  +.-  +  -) 

be         ac        ab  ^a      b      c  / 


58.  A  man  bought  sheep  for  ^528,  and  having  lost  10,  and  sold 
20  that  were  diseased  at  $1.20  per  liuad  less  than  cost,  he  disjjosed 
of  the  rest  for  $404,  thereby  realizing  his  outlay.  How  many  did 
he  buy  ? 

59.  Factor  426r  +  4o=  -  496^  -  9c\ 

60.  Simplify  ^-^  -  ^^^  -  ^— ^^  • 


61.  Find  the  value  of 


a-b 
l  +  ba 


1    J.  'H'*-^) 
^  '^    1+0* 
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62.  Solve  a{x  +  y)  +  h{x  -  y)  =  2a,  yia  +  6)  -  x(a  -  6)  =  2b. 

63.  Show  that  the  sum  of  the  cubes  of  2x  -  3j/  and  2x  +  7y  is 
divisible  by  4(x  +  t/). 

64.  Factor  (a'  +  a-  2)a;-  +  (2a2  +  ,<  +  3)x  +  a^  -  1. 

^f.     r,   ,  12a;+10a  ,  28x+117a      ,q 

65.  Solve    — ^+--^-^^  =  18- 

66.  A.t  an  examination  A  got  3  marks  above  50%   and  B  got  6 
less  than  33^%,  and  A's  marks  were  twice  B's,  how  many  had  each  ? 

67.  If  the  dividend  be  3a*- 4a-' +  8a-^  — 7a: +  4  and  remainder  34a; 
-  30  and  quotient  3x^  +  5a:  + 17,  lind  the  divisor. 

68.  Divide  (2^5  +  rsY  -  {ps  +  qr)-  by  (p  -  r)  (q  —  s). 

69.  Find  H.C.F.  of  3x*  +  5..^ii  +  9:>y^y-^  +  xf  +  eii*  and  2a*  +  5a-\  + 
5a;y  -  3a;y3  _  9(^4 

70.  Show  that  (yl^y-27{''''-''''l;^'''-'']='^f^^- 

71.  Simplify  (x  -  of  -(x-  by  -  {a  -b){a  +  b-  3x). 

72.  Prove  that  (a  +  5)*  -  (a  +  2)'  =  9(a  +  5)  (a  +  2)  +  27. 

73.  Solve  .'>;- Ill/ =  1,  111]/- 9x= 99. 

74.  Simplify  (;'^-«^i^>+(7 -^>  ;■  -^>+^;" ""i,^" r? • 

•  f      J     (a-h)(a-c)        (,h-c)(b-a)       (c-a)(c-b) 

75.  Express  in  factors  L.C.M.    of   1 -8a- +  17. ••'■'  + 2..  3- 24 a*  and 
1  -  2x  -  13a-^  +  38x3  _  24.^*. 

76.  Find  H.C.F.  of  6a-''  -  llx'  -  37x  -  20  and  2a » -  i.v'  -  13x  -  7. 

nr.     o-        rr     Mx*  -VSx'  +  l 

7/.  Siniphfy  .^„^,_^g^,^^- 

78.  The  sum  of  two  numbers  is  57t)0  and  the  difference  is  J  of 
the  greater.     Find  the  numbers. 

79.  Show  that  -3-^    +-9-aT2F=^^  when.r  =  3«. 

80.  Factor  40a--  +  61.<-;/  -  84i/'. 

81.  Find  ))y  factoring  the  H.C.F.  of  2((»  -  21h' -  4o(-»  +  (ift  +  62?>r  + 
ac  and  3ii^  -  21/>-'  —  45r-  —  2ab  +  626c  +  C(((-. 

82.  Divide  (22x  +  31/  -  2)'  -  ( 17x  -2y  +  3;)'  by  5x  +  by  -  4z. 

83.  Find  the  remainder  after  dividing  .t-'' -  5.r  +  7.r  -9  by  .r  +  3. 
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84.  Factor  45.r"  -  77a:  -  3408. 

85.  Divide  the   square  root  of   x«  +  18a-«  +  117x*  +  324x'  +  324  by 
x^  +  3. 

86.  Find  L.C.M.  of  8ccS  +  27,  16a;*  +  36x2  +  81  ^nd  6x2-5x-6. 

87.  If  4ic-2i/  =  a3+2i/-l,  show  that  z^  +  y*  =  2xy  +  4. 

88.  Write  down  the  product  of  (x-3y-  5z)  (2x  —  3y+z). 

89.  Factor  Sx''  +  18cci/  -  5(/- -  2x  -  38ij  - 21. 

90.  Divide  (r  +  {2ac  -  h^)x''  +  c-a;*  by  a-bx  +  ex}. 

91.  How  much  greater  is  the  co-efficient  of  x  in  the  product  of 

(x  +  l)  (a; +  2)  (a; +  3)  (.c  +  4)  than  in  that  of  (a; +  2)  (x  +  3)  Cx  +  4)'? 

92.  Find  the  value  of  25a2  +  (a  +  46p  when  3a  +  2fe  =  7,  a  +  6  =  2. 

93.  Find  the  value  of  a-*  -  lla;»  -  llx^  -  13a;  + 11  when  x  =  12. 

94.  Factor  56x-  +  36a;ij-20yH  28a; -10. 

95.  By  what  must  a*-f  a^?)  +  a.^6^+a&'  +  6*  be  multiplied  that  the 
product  may  be  cv'  -  6^  ? 

96.  Show  that  (a;^  +  6x_(/  +  4i/^)^  +  (a-^  +  2x%j  +  41/^)*  is  exactly  divisible 
by  x--|-4xi/  +  4;/-. 

97.  Solve  5a;  +  2y-l  =  3x-y  +  14  =  a;  +  19j/  +  6. 

98.  Write  down  the  quotient  of  the  sum  of  the  cubes  of  a +  6  and 
c  +  d,  by  a  +  6  +  c  +  0?. 

99.  Solve  4a;  -  6|/  -  3  =  7a-  +  2i/  -4  =  3;/-  2x  +  24. 

100.  A  farm  was  rented,  i)art  at  ^5.00  and  part  at  ^8.00  per  acre 
for  $680,  but  if  the  rates  had  been  interchanged  the  amount  would 
have  been  $620.     How  many  acres  in  the  farm  \ 
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MISCELLANEOUS  EXERCISES. 
C. 

1.   Write  down  the  quotient  without  actual  division  of  (x  +  yf-^ 

3(x  +  yYz  +  3(.T  +  y)z'  +  z?  by  (x  +  yf  +  2{a-  +  y)z  +  zK 

■^  2.  Find  the  faCtors  of  the  quotient  of  84a:*  -  55x-3j/ -  320xV - 

'     (oQxf  + 105 y*  divided  by  1u9  +  3xy  -  Syl 

3.   bolve    — ; —+4,x  =  12  +  '~~-- 

"^         4.   Simplify    a-  +  ¥  +  c^-3ab-bc-2ac +  <t{a  +  b  +  c)-{b  -  cf   and 
divide  result  by  a  —  b. 

"^         5.   Factor  16(.>:'^  +  i/f  +  40(.c^  +  ;/->'  +  25- •*. 

6.   Without  actual  division  tind  the  remainder  when  x*-5x*  +  5 
is  divided  by  x  -  5. 

.yll 


7.  Write  down  quotient  and  remainder  of 

8.  Simplify  -^^ i r" 

^     -^  (u;*+'=)  (x«+'')  (x-'+i) 

9.  Divide  (x*  - 1)  -  5(x  - 1)  by  (a-  -  1)1 

10.  Divide  (,o  + 1)  (x  +  2)  (x  +  3)  +  6  by  a-  +  4. 

11      o    1  g       I       "^      =      a-+b-+c-+d* 

11.  oone    „.j^g:i-j3^j^2     (aft_<.rf)2..^((,(j'+ftc)!' 

12.  Find  the  remainder  when  2j •'*  -  2.r*  +  3.c^  -  7.i-^  +  5x  -  8  is  di- 
vided by  .<,  +  2. 

13.  Find  tlie  square  root  of  G7.c-  +  9a;*- 70.r-30.t-3  +  49. 

14.  Expand  in  consecutive  powers  of  x  the  expression  (1  —  x  +  x^) 
(l-.c»  +  a«). 

r      15.   W^hat  exj)ression  must  be  added  to  .c'-l-ll.c-  +  21  (,.c  +  l)   that 
it  may  be  exactly  divisible  by  x  +  0  '/ 

16.  Find  all  the  factors  of  (a*  -  3a)-  -  2a»  +  6<i  -  8. 

17.  Multiply   x(4x  +  3ij)-{x  +  2yy  by  4x(x-|- 1/)- j/(ll.o-3i/)  and 
divide  the  product  by  (3a;  -  4i/)  (4a;  -  3y). 

18.  Find  co-efficient  of  .i-'  in  (x  -I-  2)  {x  -  3)  (x  -  7)  (x  +  8)  (x  -  9). 

19.  Factor  ( 1  -f- x)\l  +  t/)~{l  +  j/)='(l  -f  x^). 


20.  Simplify 

21.  Simplify 
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3x*+x'^  +  2x'-x  +  l 

I  1  4a<x=+2) 


(.r-l)=      (X4-1)2         x«-l 

22.  Solve  7'-  +  ihj  =  71 ,  9a-  -  7y  =  17. 

23.  Multiply  a;*  +  4x3  +  6x^  +  4x  + 1  by  x*  -  3x'  +  3x  - 1. 

24.  Ii3p  =  x  +  y  +  z,  show  that  {p  -  .rf  +  ,p  -  i/)^  +  (l>  -  ^Z  =  3(?J  -  x) 

25.  Factor  6.r2  + 15.x +  9. 

26.  Express  as  a  single  fraction  ^^2ar-3  +  x'  +  4x-5  +  x^-+6x-7  " 

27.  Factor  (x  -  3)  (x  + 1)^  +  (x  -  3)  (a-  +  2)3. 

28.  Divide  x'  +  x=  +  x*'  +  xJ"  +  x^  + 1  by  .c>  +  x*  +  a;^  +  /^  +  ^  + 1. 

29.  The  banker's  discount  on  a  sum  of  money  at  5%  per  annum 
is  equal  to  the  true  discount  on  a  sum  S50  larger.     Find  the  sum. 

30.  Factor  2.q/  +  7x-  +  6y  + 21. 

31.  Factor  x*  -  1  -  4(x  -  1). 

32.  Factor  {x  +  y')^  +  2xy{l  -x-y)-l. 

33.  Divide  x}'>  +  :c^  + 1  by  x^  +  x  + 1 . 

34.  Find  the  co-efficient  of  .c*  in  {\~x  +  x^-x^f. 

35.  Write  down  the  remainder  of  2a*-f  3a'  +  4a^-|-5a.  +  6  divided 
by  a  — 3. 


36.  Show  that 


a+h-c      a-b+c         i(b-c)-  M.b-c) 


a-b+c     a  +  b-c     a'-ip-c)-     a+b-c 

37.  Expand  in  powers  of  x,  (l-x)\l  +  x*). 

38.  Simplify  ^^^?':^"^:^5'^^^- 

^     •'       X--  ixy-Sy- 

39.  Find  co-efficient  of  x*  in  (1  +  x)'. 

40.  Find  the  remainder  when  x^-l-pic^-l-qx^-i-rx-l-a-  is  divided  by 

—  a. 

41.  Factor  (x^  -t-  x)^  +  4(x2  +  x)- 12. 

42.  Reduce  to  its  lowest  terms  ^.  _a^.  .sa.^.+5a-z-2a*  ' 

43.  Factora*-14a262  +  6*. 
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44.  Subtract  (x'  -  6)»  from  {x  -  3)  (jc  -  1)  (x  +  3)  (x  + 1). 

45.  Show  by  factoring  that  3  x  +  i/)^+2(x  +  j/)  (z  +  «)  -  5(2  +  u)*  is 
divisible  by  x  +  y  —  z-^i  and  write  down  quotient. 

46.  Show  without  dividing  that  (l  +  x  +  3x''  +  3x^y  +  (l-x  +  3x^- 
'Sjc^f  is  divisible  by  1  +  3a;''. 

47.  Employ  detached  co-efficients  to  divide  x*  -  3x*  +  a:* -I- x*  —  3x 
-flbyx  +  l. 

48.  Solve  (a  +  xf  +  {b  +  xf  +  (c  +  xf  =  3(a  +  x)  (6  +  x)  (c  +  x). 
4a;-''-|-4a;=-|-8a:+l      2a;=+2a;-|-l 


49.    Solve 


2x-+'2x+Z 


50.  Find  the  remainder  without  division  when  x' -  7x^a  +  8xa* + 
15a''  is  divided  by  x  +  2a. 

51.  Find  the  continued  product  of  n'  +  a  +  l,  a^  +  a  —  l  and  a* - 

2a^  +  a^  +  l. 

52.  Simplify 


53.  Sunpl.fy  (^.,+6.=+n.+6)(2x=-a:-l)  " 

54.  If  (a-  +  b-)  (x'+if)  =  (<i.r  +  hiiy  prove  that  ^  =  |- 

55.  Show  that  (4x  +  lyY  -  (3x  +  811)*  is  divisible  by  7x  +  15y  orx-y. 

56.  Resolve  16x' -  Slx^  - 16.*;*  +  81  into  five  factors. 

57.  If  x  =  b  +  c-2a,  y  =  c  +  a-  2b,  z  =  a  +  b  -2c,  find  the  value  of 
x'  +  i/  +  z^-  3xyz. 

58.  Show  that  {a  +  bf  +  (a  +  cf  +  {a  +  dy  +  {j  +  cy  +  {b  +  df  +  (c  +  rf)» 
=  {a  +  b  +  c  +  (/)-  -I-  2(((2  +  6'^  +  c'  +  d-). 

59.  Prove  that  («  +  3bf  +  (h  ~  4.'V<  +  3(((  +  36)  {b  -  4c)  (a  +  46  -  4c)  = 
(a-i-46-4f)^ 

CO.  Solve  5.r  +  2 1/  +  3^  =  1 3,  3.o  +  7 1/  -  ^  =  2,  x  -  2 ./  +  c  =  5. 

{     01.    A  man  is  able  to  pay  his  creditors  25c.  in  the  $  ;  but  if  his 
^assets  were  5  times  as  much  and  his  debts  5  of  what  they  are,   he 
would  have  a  balance  of  ^1,400.     How  much  does  he  owe  i 

62.  Write  tli©  ct>-efficiont  of  .1'  and  x*  in  the  product  of  3x*  -  Sx* 
+  6x'^-llx-f-13andx5-i-9x*-|-7x'-ll.t;^-8x  +  2. 

63.  If  x  +  -  =y,  find  the  value  of  x'  +  -,  • 


MISCICLLANLOUS    EXKRCISES.  -76 

64.   Find  the  diflference  of  the  squares  of  the  highest  and  lowest 
of  any  three  consecutive  numbers  in  terms  of  the  middle  number. 


65.   Simplify 


o       3x 


(■2X  -  1)2 

66.   Factor  l(\x'  -  IQif-  -  2x^  +  2xy  -  3xy(8  -  x^). 

„„     c^    1          4X-34      258 -5a;      69 -a; 
6..   Solve    -j-^ 3~=    -2-- 

68.  Solve    ?±}-^;=-^-|::^. 

x-l      x~7      as-2      6-a; 

69.  Simplify  ll  -  ^  +  -^  1  {  1  +  -±--^}  . 

t"      J     y.  x-l      X-3J   ^  x+l      x+3) 

70.  Divide  (x'^-p^)  (x*+pV  +  p*)  by  {x-p)  (x^+px+p^). 

71.  Resolve  64^^  -  y''  -  256a;^  +  4x^  into  6  factors. 

72.  Find  the  product  of  (x^  +  3x^  +  5y~{x^  +  3x''-5f  and  (x^  +  x 
-3f-(x^-j:  +  3y. 

73.  Find  the  co-efficient  of  x^  in  the  product  of  l-2x  +  x*  and 
l  +  2a;  +  3xH4x3  +  5x-l 


74.  A's  money,  twice  B's  and  3  times  C's  =  * 
B's       "  "     C's    "    3     "      A's=   175 
C's       "  "     A's    "    3     "      B's=   175. 

How  much  had  each  1 

75.  Extract  the  square  root  of  x^-|-(l  +  x'^)  (1  +x)l 

76.  Showthat(x-l-o)  (x  +  6)(x  +  c)  =  (x-a)(x-6)(a;-c)  +  2 -(  (o  + 
b  +  c)x:^  +  abc  y. 

77.  Multiply  V -f^  by  I +  ?. 

78.  Find  the  sq.  root  of  (2x  +  l)  (2x  +  3)  (2x  +  5)  (2x  +  7)  +  16. 

hrn     o   1  Ox^-7x+2  ,  'i5x--'i1x+i     28a;2-27a;+5 

79.  Solve     -2^3^  +        3X-1        ==        4^-1         • 

80.  If  x*  +  8x*  -  ax^  —  168x  +  441  is  an  exact  square,  find  a. 

81.  Divide  (ac  +  bdf  -  (ad  +  bcf  by  (a  -b){c-  d). 

82.  Show  that  a'^  +  ab  +  b' -a(a  - c)  +  bc  =  (a  +  b)  {b  +  c). 

83.  Solve    — z — : —  =  — ,^    ^     • 
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i'  84.  A  number  consists  of  two  digits.  If  the  left  hand  digit  "be 
increased  by  5  and  the  right  diminished  by  5  the  original  number 
will  be  doubled.  If  these  digits  be  transposed  the  result  will  be  i 
of  the  original  number.     Find  the  number.  • 

85.   Prove  that  half  the  sum  of  the  squares  of 

x+a       J  x-a        8a-x-      ,  , 
— !-  and— —=7"^; — ^, +  1. 
x-a  x+a     [x--a-y 

V  86.   Simplify  ^ xr^  +         " 


a+b  a-b 

87.  If  9x^  +  24:X^y  +  nxh/  —  Sxi/  +  y^  be  a  perfect  square,  find  n. 

88.  Find  what  value  of  d  will  make  a  -b  +  c  —  d  +  bc  —  ad  +  bd- 
ac+a'+b'^+c'^  vanish  when  4a  +  5fe  =  c,  3a  +  4h  +  l  =  0,  6  +  c  +  4  =  0. 

89.  Factor  108^2  -  1383xi/  +  4277/. 

s    90.   Factor  4(x  +  2)*  -  37»;^(x  +  2)'  +  9x*. 

^     91.  Find  the  H.C.F.  of  21x^  +  38.v  +  5  and  129x- +  22Lt  + 10. 

V  92.   Prove  that  (a:  + 3)' -(^-  +  2)^  is  equal  to  3.^2  + 15.f  + 19. 

'93.  Divide  by  factoring  aXb  +  c)  +  b\c  +  a)  +  c-{a  +  b)  +  2ubc  by  ab 
+  ac  +  b'^  +  bc. 

94.  Find  value  of  3.f^  -  160x*  + 344..=*  + 700..-^- 19iaa-  + 1200  when 
a;  =  51. 

95.  Simplify^  (<t  +  36>^  +  2(«+36)  {a-b)  +  {a-by  )-  J,  a -by. 

rw/>     o-       1-r     a*+x*+ax(a-+x-)+a''x-  .  a^'+ax+x- 

96.  Smiphfy ' — „  -~ —  ~ — ; — t-  • 

97.  Write  down  the  product  of  6..'  +  13.i'''' -  4u- -  15  by  6a-'-13x' 
-4a; +  16. 

^  98.  Find  H.C.F.  of  1 -.<•  +  . i/  +  z-a-i/+ 1/2- xz-ccy-  and  1-x-y- 
z  4-xy  -^-yz+xz  -  xy~. 

99.  Factor  12a2  -  132a/>  -  143ac  -  1566c  -  1446*  -  12c*. 
100.  Solve    lo^Tn  =6,j^^^  =  4. 
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MISCELLANEOUS  EXERCISES. 
D. 


1.  Ups  =  qr,  show  that  i^  +  '^=  +  i^=(^'+  r)^ 

2.  Find  the  relation  that  must  exist  among  a,  b.  c  so  that  .r*  + 
iix^  +  bx'^  +  cx  +  l  may  be  a  complete  square  as  regards  x. 

3.  Find  the  value  of  x  that  H.v^  -  36.»r'^  +  56;r  -  39  may  be  a 
complete  cube. 

4.  Find  the  relation  between  b  and  c  that  x^  +  3ax^  +  bx  +  c  may 
be  a  perfect  cube  for  all  values  of  x. 

5.  Show  that  (a^  +  h^  +  c-)  (x'^  + 1/  +  z^)  -  {ax  +  by  +  czf  =  (bz  -  cyf  + 
(ex  —  azy  +  (<«  //  -  bxy. 

6.  Under  what  conditions  is  -  +  t  +  -  = r — ?  when  a,  b,  care 

,  1  ,  ,  a        b      e        a+b+c  '      ' 

not  each  equal  to  zero  i 

f,     o    1  13a;-10    ,  4a:+9      7(a;-2)       13a:--28 

7.  Solve    -^^  +  -i8 I^  =  niT66- 

8.  Find  4  values  of  a  for  which  6,r  +  «a;-35  is  resolvable  into 
factors  of  the  first  degree  in  .'■  whose  co-efficients  are  integral 
numbers.     State  how  many  more  could  be  found  by  your  method. 

9.  Find  the  values  of  c  and  d  so  that  x*  +  \.2x^  +  d,x^  +  cx  +  d  may 
be  the  square  of  an  expression  in  the  form  of  x^  -{-px  +  q. 

10.  Find  the  value  of  p  and   q  if  9.««- 12xY  +  30.«y +  4.cV - 
pxy°  +  qy^  is  a  perfect  square. 

11.  li  x  =  a  +  d,  y  =  b  +  d,  z  =  c  +  d,  then  x^  +  y^  +  z''-xy-xz  —  yz  = 
a'  +  b^  +  c'^  -ab-  ac  -  be. 

12.  Show  that  if  any  integer  be  put  for  x  in  the  expression  a;*  - 
4.'-^-|-14:c*  -  32.t'' +  49.c^  -  60x  +  36  the  result  will  be  a  square  number. 

13.  li  (b  +  c)x  =  a,  (e  +  a)y  =  b,  (a  +  b)z=e,  -prove  xz  +  yz+xy  +  2xyz 
-1  =  0. 

14.  Write  down  the  quotient  of  x^ -3x^y  +  3x^y'' -x^y^ -x^ —  8- 
'6x^  —  12a;  by  x'^  -  x  -x>j-2. 

15.  Extract  the  sq.  root  of  (y  +  -  )    —  4(i/ )  • 

16.  Prove  the  following  identity  : 

+, — ^i — ^+_, —  ' — ^_i. 


(i-i)(i-a)   (i-!)(i-|)    (i-r)('-') 
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17.  Extract  the  sq.  I'oot  of  (m  -  I)  (m  -3)  (m-  5)  (m-  7)  +  16. 

18.  Resolve  9n^x^  -f  12afe')  -  (46V»  +  243a*)  into  four  factors. 

19.  Show    that    (m  +  n  +  p  +  qy  =  (m  +  ny  +  (m+  p)'  +  (m  +  q^  + 
(n+py  +  {7i  +  qy  +  (p  +  qy-2(m'  +  n^  +  p'^  +  q'^). 

20.  Solve    -  +r +-=K«  +  ^  +  c)'-*(-r^  +  — +  4r)' 

rt«      6j:      ca;      -  ^  '         -  ^  hex       acx       dbx  ' 

21.  Solve    l^  +  i^  +  l^  =  (?+^+|V. 

22.  Find  value  „f(I-,f..J5_),J,Jl^_  JO.). 

23.  Find  sq.  root  of  (..•-  +  •'-'- 2.r')  (1 +  ^  ) -1-1. 

24.  Simplify    2(1  +  \^\)  J'^^'  -  2±^ -!±^. 

25.  Show  that  (j^  + 1/)*  +  (,o  -  ijY  -  2(.r-^  -  iff  =  16xy. 

26.  Find  the  sq.  root  of  ..;*  -  ..-^-l-f  +  4.c    -  2 +- • 

27.  From  the  sum  of  the  extremes  of —  ;  —  ;  — —  ;  — -r  take 

^,  .  ^,  x-ia  '  x-a  '  x+a  '  x+3a 

the  sum  of  the  means. 

28.  What  quantity  must  be  added  to  O..-*  -  6.c*  +  43.x' -  14.c  +  25  to 
make  it  a  complete  square  ? 

29.  Factor  (a"  +  4i  +  4)x-2  +  (2a'  -fa-  6).i-  -f  a  ■  -  3a  -i-  2.  ' 

30.  If  2.c^-10.r3(/  +  25.>rir-E.c/-|-20j/*  is  divisible  by  X'-Sxy  + 
4t/*  without  a  remainder,  find  R. 

31 .  Factor  (3a'  -  5a  -  2)x-'  +  (4a^  +  oa  +  2)r  +  a^  +  2a. 

32.  Factor  x^-f  +  2xy{x*  +  x^y^  +  >/*). 

33.  Find  the  value  of  4,.-^  +  9.i-'  -  5.r-  +  23.r  +  G  if  2.i-'  =  3a;  -  4. 

34.  Show  that  2{ar  +  b''  +  c'-  +  ab  +  (tc  +  bc)-{ab-\-ac  +  bc)  =  {a+b-i- 

'^'  '•'  a+b+c 

35.  Show  that  (2x  +  3i/)-  +  (2./  +  3^^'  +  (2=  +  3.c)'  +  2(2a:  +  3y){2y  +  3z) 
+  2(2y  +  3z)  (2z  -f  3.*;)  +  2(2^  +  3.1')  (2x  +  3y)  =  25(x  +  y+ zf. 

36.  Simplify 

(f +  r+e- +  -:)'+(;+?)'-(? +:)C^  + 1)  (;+f)- 

37.  Solve    -Aj-  +  ^  +  i5i^=0. 
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38.  Find  the  value  of  a  in  the  expression  lOOx^  +  80x  +  a  so  that 
one  of  the  factors  of  the  expression  may  be  4  times  the  other  and 
the  sum  of  the  factors  is  25x  +  10. 

39.  Extract  the  sq.  root  of  16cc^  -  96a;  +  216  -  —  +  -^ 


40.    Solve 


x^-%x         x'-5x+i      x^+2x-S      x^-\-x-12 


X'-Zx+'i     a;2-6a;+8     a;=  +  a;-12        x^ -16 


41.  Find  an  expression  containing  no  higher  power  of  x  than  the 
first  which  added  to  .r'*  +  6x^  + 12.«'^  +  6x  + 1  will  make  it  a  complete 
square. 

42.  Find  the  value  of  a  when  the  fraction  '^.  ,  .o",~,s  .,  ,  ^ — ;  admits 
c       A     t--  A      A         -i.  x^+{2a+l)x^+3x+l 

of  reduction,  and  reduce  it. 

43.  Obtain  an  expression  which  will  divide  both  ^x^  +  ax  -  10  and 

4x3  +  6x^-3x-15,  if  6  =  2a  +  l  =  7. 

44.  Find  what  values  of  7a  will  make  3mx^  +  (6m  -  12)x  +  8  a 
perfect  square. 


45.  Solve 


x*-rix^+x--lx-Z       x«+6a;''+2x=-16aj-4 


x-+'ix+b  X'-k-lx+XO. 

(a;-l)«+x*  +  l 


46.  SimpUfy  .     ,,„ ,    „  , , 

47.  If  (a  +  6)2  +  (/j  +  c)2  +  (c4-c/y  =  4(a6  +  6c  +  ai)  then  a^h  =  c  =  d. 

48.  Multiply  and  arrange  in  descending  powers  of  x  the  expres- 
sion (1  +  X  +  x-^)  {l-\-X~  +  X*)  {1-X  +  x^). 

49.  Solve  ^^^(x  +  4)  -  ^(1  -  x)  =  2  -  ,/^(6  -  5x)  -  \{x  +  4). 

50.  Factor  x^  +  (a  -  6  -  l)x^  -  (a  -  6  +  ah)x  +  ab. 

51.  Find  the  co-efficient  of  x^  in  (x-fl)^. 

52.  Find  the  co-efficient  of  x  and  x'  in  (1-f  x-|-x2)»-f-(l  -x-l-x^)*. 

53.  When  a^-^-fe2  =  c^  find  the  value  of  {a  +  h  +  c)  {h  +  c-a)  (a-|- 
c~h){a-\-h-c). 

_.      jj.        ...     20a;g  +  13a;-21  i2x'+a:-63         22a;g-H03a;-t-91 

&4.    55impllty  i.,2.=^i9^_.2i  ^44x=-47a;-117^  10a;='-i-49x+49  ' 

55.  Find   the   factors   of    x*'"  -  y^  when   to  and   n  are    positive 
integers. 

56.  Find  the  conditions  that  x^  +  5x^  -  ax  +  b  may  be  divisible  by 
both  X  -  2  aud  x  -  5. 
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57.  Find  the  conditions  that  x^  +  7x^  +  ax  +  b  may  be  divisible  by 
x  +  3  and  x-2  for  all  values  of  x. 

-r>     Tr  a+x  ,  a-x      h+x  ,  b-x  , 

cfi     Tr      1      ,      1  2  1,12 

59.  If =  -,  prove  -+-=-• 

x-y      x-z       a;"^  y        z       x 

60.  Determine  which  is  the  greater  fraction,  —^ —  or   ■: —    when 

°  '   4  +  iit  4-n 

m  is  any  positive  number,  and  n  any  positive  number  less  than  4. 

61.  What  must  be  the  value  of  x  in  order  that  ,  ,, — -:r-r  =  1  i 
when  a  =  o7  { 

62.  The  first  two  terms  of  a  certain  perfect  square  are  64x-*  -  64.<-^, 
and  the  last  two  terms  14x  +  f^|.  Find  the  square  root  of  the 
expression. 

63.  What  number  must  be  added  to  the  product  of  any  four  con- 
secutive odd  numbers  to  make  it  a  complete  square  ? 

64.  If  ab  +  hc-\-ca  =  0,  prove  that  {a  +  h  +  cf  =  a?-{-b^  +  c^- 3a6c. 

65.  Show  that  a5®+i/*  +  (a^  +  j/)*  is  divisible  by  .«-  +  .«/+.»/■' without 
a  remainder. 

66.  What  is  the  least  integral  multiplier  that  will  make  17a::*- 
68**1/  +  102x^1/='  -  68xy  +  17x1/*  a'  complete  cube  ? 

67.  Show  that  the  product  of  any  four  consecutive  integers 
increased  by  unity  is  a  perfect  square. 

68.  If-2(6-<0+  ^(c-<0+7(«-'')  =  0,  prove  i  (.- y)  +  ^(x-r) 
+  i(i/-x)  =  0. 

69-  If  2fcc  +  2ac  +  -Mb  =  ^ '  ^^^""'  ^'^'^^  («  +  ^  -  c)  (a  + 
c-fc)(6  +  c-a)  =  0. 

70.  If  (a^  -  6c)  {V  -  ac)  (c^  -  ab)  =  0,  show  that 

a^  "'"  6''      c'  ~     a=6'-c= 

71.  If  -=-^'  =  ^and^'  =  ?^^  then  ^A^^J  =  ^. 

a-o        /  b-c        x'  c-a        y 

72.  If  3(((= -I- fc- +  *■'■■)  =  (" +  ''  +  '■)".  pr»vea  =  6  =  c. 

73.  Find  the  co-efficient  of  .r*  in  multiplying  1-1- 2x4- 3x'-|-4x'-f- 
5x*  by  1  -  2x  -h  3x'^  -  4.r''  -\-  5x*. 
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74.  What  is  the  least  factor  that  will  make  x^  -  llx'  +  40x-48  a 
complete  square  ? 

75.  What  is  the  least  expression  used  as  a  multiplier  that  will 
make  x^  —  5x^  +  5x  —  1  a  multiple  of  x^  —  8a;  +  7  1 

76.  If  a;2  =  3x-4,  prove  that 'x«  +  45x  =  44. 

•  77-  Prove  that  the  product  of  the  sum  of  the  squares  of  any  two 
quantities  and  the  sum  of  the  squares  of  any  other  two  quantities  is 
always  equal  to  the  sum  of  tlie  squares  of  two  quantities. 

78.  Prove  that  if  the  sum  of  two  numbers  be  multiplied  by  the 
sum  of  their  reciprocals  the  product  is  not  less  than  4. 

79.  If  xhj=z(x  +  y-z)'\  prove  {x-zy  =  yz. 

80.  If  x  +  y  +  z-xyz^2,  jiroye  (l-xy  =  {l- xy)  {1-xz). 

81.  If  b(bx''  +  a'^y)  =  a{ay^  +  ¥x),  prove  bx  +  ay  =  ab  and  ay  =  bx. 

82.  If  (a  +  b-c-d)x  =  cd-ab, prove  (a+x){b  +  x)  =  {c  +  x)  (d  +  x). 

83.  If  (a^-bc)x  +  (b^-ca)y  +  {e^-ab)z  =  0  and  x  +  y  +  z=0,  prove 
ax  +  by  +  cz  =  0. 

84.  If  (2a  -  3y)y  =  (z-  xf  and  (2a  -  Sz)z  =  (x  -  yY  then  x  +  y  +  z  =  a 
and  (2a  -  3.x):c  =  {y-  zf. 

85.  If  a  =  ^^  6  =  ^^  c  =  ^-f^,  then  prove  (l±-«)(y:-J)(l±^;)  =  1. 

86.  Show  that  (1  +  jc)  (1  +  a-')  (1  +  x*) to  n  factors  =  — —  • 

87.  Is  x^-xy  +  y''  a,  factor  of  (x  -  y)'  -  xy{x  -  y)  (x'^  +  y^)  ? 

88.  Prove  {x  -  y)^  -x^  +  y^  =  5.xi/(a:'  -  xy  +  y"^). 

89.  If  {x  -  y)z^  =  c",  {y  -  z)x'^  =  a*,  (x  -  2)i/^  =  b^  and  (x  -  y)(y  -  z)(z  -  x) 
=  3a6c,  prove  a^  +  b^  +  c^  -  3abc  =  0. 

90.  Ifx(l  +  i/)  =  landy(l  +  s)  =  2,  prove  -  z  =  1  +  x  +  2x''  +  4j:^+  etc. 

91.  The  H.C.F.  of  two  expressions  is  a  -  7,  and  the  L.C.M.  a'- 
lOa^  +  lla  +  70,  and  one  of  the  quantities  is  a^-12a  +  35,  what  is 
the  other  ? 

92.  Simplify  ^Jl^l. 

93.  Prove  that  if  the  sum  of  three  quantities  is  zero,  then  the 
sum  of  their  cubes  is  equal  to  three  times  their  product. 

6 


82  EXERCISES    IX    ALGEBRA. 

94.  If  the  sum  of  the  cubes  of  three  quantities  be  equal  to  three 
times  their  product,  then  the  sum  of  the  quantities  is  zei'o. 

95.  Prove  that  a^  —  bc  +  b'^-ac  +  c'^  —  ab  is  not  changed    by   sub- 
tracting the  same  quantity  from  each  a,  b,  c. 

96.  Show   that  the   value  of  x^  +  y^  +  ^  —  3xyz  is  not  changed  if 
x^  —  yz,  y^  -  xz,  z'  -  xy  be  substituted  for  x,  y,  z  respectively. 

97.  Find  the  value  of  a;  that  will   make  both  of  the  following 
equal  to  zero,  a;H3a'3+ 12.i-16  and  x^ -  13.r  + 12. 

98.  If  a  +  b  +  c  =  0,  show  that  «(^)  +  ^£1^^     c(a3_6») ^ ^ 

'  n-c  c-a  a-0 

99.  Determine  the  values  of  p  and  q  that  wOl  make  4i/*  -  12y^  +  py^ 
+  qy  +  16  a,  perfect  square  for  all  values  of  x. 

100.  If  ax^  +  bx  +  c  becomes  8,  22,  42  respectively  when  x  =  2,  3,  4, 
find  its  value  when  x=  -  ^. 

101.  Find  the  value  of  X  that  will  make  x*  +  6x^  +  13.x^  +  13x  -  1  a 
perfect  square. 

102.  Determine  numerical  values  for  A,  B,  C,  D,  so  that  2^*  - 
13x2  +  26x-14  =  ^(x-l)  (x-2)  (x-5)  +  JB(x- 1)  (x-2)  +  0(x- 1)  + 
D,  may  be  an  identity. 

103.  If  X  +  a  is  a  common  factor  of  x'^  +  px  +  q  and  x'  +  Ix  +  m,  show 

that^|-^=a. 
l-p 

104.  Find  H. C. F.  of  1  -  m  -  «i'  +  iiv'  and  1  -  ni*  -  »t«  -  m'. 

105.  For  what  numerical  values  of  jj  can  the  fraction  -^^'+VP+  y 
be  reduced  to  lower  terms  ? 

106.  Show  that  xt/  +  xz  +  yz  is  a  factor  of  (x*  -  yz)  { y^  -  xz)  +  z*  —  xy) 
(y^  -  xz)  +  (z*  —  xy)  (x*  -  yz)  and  tind  the  other  quadratic  factor. 
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EXERCISE  I. 
ADDITION. 


Page  1.     (1.)  34a  +  12b-7c.       (2.)  7ax^  +  21ax-2by-3y^  +  5. 

(3. )  J^a  + 1§6  +  l^c.  (4. )  2a  +  2b  +  2d.  (5.)  p  +  q  +  s. 
(6.)  3x2 -5c3.  (7.)  9a -76  + 4c.  (8.)  70(a6c  +  a^fe V). 
(9.)  6x-3y  +  loz.      (10.)  2?  • 

EXERCISE   II. 

SUBTRACTION. 

(1.)  2a-2x  +  18.       (2.)  a^-14x;/  +  2i/^+42'  +  m. 
•  (3.)  16a-14c  +  14«i/^-13l/a-6^. 

(4.)  j?^- 172^-229(^  +  99. 
Page  2.     (5.)  a'  +  «26  +  9a6^-26^       (6.)  x^-f.xi/. 

(7.)  12a +  106 -22c.       (8.)  x^-Gx^jz  +  llxi/^-ej/'. 
(9.)a^+»  +  TV       (10.)    -?. 

EXERCISE    III. 

ADDITION   AND   SUBTRACTION. 

(1.)  -4a  +  27c^     (2.)  2  + 20a; +  2x1 

(3. )  5x  -  Sf'xyz  +  Hi/  +  9z.       (4. )  x^  -  a'^  +  1/2  +  61 
(5.)  (6.)  c^       (7.)  0.       (8)  b\ 

(9.)  ??  +  26.       (10.)  a-'  +  6'^  +  c^. 

EXERCISE   IV. 

Pages.     (1.)  a -46  + 3c.       (2.)  3a-2x  +  c  +  l.       (3.)  3c.       (4.)  c 
(5.)  56 -5c.       (6.)  2a-6-rf.       (7.)    -46.       (8.)  0. 
(9.)  6p  +  6q-6r.       (10.)  a. 
[86] 
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EXERCISE  V. 
MULTIPLICATION. 


(1.)  3C^ -3x''y  +  3xy^  -y^+x*  -2xy  +  y\ 

(2. )  x^-y^  +  z^  +  3xyz.       (3. )  1  -  x"  -  12a;*. 

(4.)  32a;* +  t/*-       (5.)  a* -2aV  +  ¥  +  ^abc^-c\ 

(6.)  x6-57x*  +  266x^-L       (7.)l-a;'.       (8.)  (x«-a»)». 

(9.)  x2"  +  2x'»j/» +  ]/•■'".       (10.)  a*-b*. 

B. 

(L)  (a  +  b  +  c  +  df.       (2.)  a»- 4a*  +  16a2- 16. 
(3. )  27a;='  +  8t/  +  z^-  ISxyz.       (4. )  1  +  i/^  + ;:'  -  Syz. 
Page  4.     (5. )  ax  -  a*x*.       (6. )  a»  -  2a'b*  +  fc«. 

(7. )  X*  -  ]/*  -  2*  +  4y»z  -  6i/22"  +  4(/2^       (8. )  x"*  -  L 
(9.)  d'-{mx-nx^y.        (10.)  a;«-^- 

C. 

(1.)  x^'  +  y".       (2.)  (6 -a). 

(3. )  (x^  +  abf  -{ax  +  bx)'.     (ii)  0. 

(4.)  x^-2x^a'y  +  a*y'-i/.       (5.)  x= -(«-&)». 

(6. )  x'  -  (a  +  fe  +  c)x''  +  {ab  +  ac  +  bc)x  -  abc. 

(7.)  Co-efficient  of  X  above  is  (a6  +  ac  +  6r)..  8  X  3  +  8  X  - 

2  +  3x  -2  =  2. 
(8.)  x»-(l  +  2  +  3)x2  +  (2  +  3  +  6)x-6  =  x»-6x«  +  llx-6. 
(9.)  x»-15x2  +  71x-10r>.       (10.)  1408. 

EXERCISE   VI. 

DIVISION. 

A. 

(1.)  4a' -3ft +  6.       (2.)a'-2ax  +  x'. 
(3.)x*-x»  +  x«-x  +  l.       (4.)  x  +  6.       (6.)  x'-ax-f-6. 
(6.)  a4-6-c. 
Pages.     (7.)  8x-3i/.       (8.)  a-'  +  6x'  +  11x  +  G.       (9.)  x'  +  y'. 
(10.)  {x  +  ay-{x  +  o)b  +  b\ 
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B. 


(1.)  a+b  +  2c.       (2.)  x" +  3x^  +  2. 

(3.)  Hint  a^  +  b^-c^  +  3(ibc    is   divisible   by  a  +  b-c,    :. 

(xf  +  (2yf  -  {3zy  +  ISxyz  is  divisible  by  a;^  +  2y  -  3z. 

Result  =  x'  +  4t/2  +  9z2  -  2xy  +  3xz  +  6yz. 
(4.)  (rt  +  6)-3(c+d).       (5.)  a  +  x.     (6.)  (x  +  b)  (x  +  c).  . 
(7.)  2a-- Sab +  4b\       (8.)  a*-a^  +  l.       (9.)  x  -xy^+u\ 
(10.)  Divide  in  the  ordinary  way,  and  since  remainder  is 

zero,  a  =  2. 

C. 

(1.)  a  =  20,  6  =  85.       (2.)  m  =  56. 

(3.)  Apply  prmciple   -^^^  ,  etc.,  then  ^  ^^g^^^^^g^  -^ 

4:x'^  +  8xy  +  7y'^-  6xz  +  3yz  +  9z:'. 
(4.)  x»-x*  +  l. 

(5.)  Apply  difference  of  squares.     Result,  a~b. 
(6.)  x-b.       (7.)  6  +  c-a. 
Page  6.     (8.)  8x2-22ax  +  15a''.       (9.)  7x  +  4z.       (10.)  a  +  b  +  c. 


EXERCISE  VII. 
MISCELLANEOUS  EXERCISE. 

(1.)  a'  +  4a  +  4.        (2)  ;««-7xy +  y^.        (3.)^x-y-z. 

(4.)  X* -10x^  +  9.       (5.)  4a;2-8a:  +  7. 

(6.)  1  -  a  +  2a'  -  4a\       (7. )  l  + 1  -  i'  •       (8. )  2an. 

{9.)a=t.       (10-)  25 -15+  9  • 
(11.)  Write    1st   (9a;2  -  6ax  +  a"")  -  (x''  +  4.nx  +4a'),     2nd 
(9.c'  +  6ax  +  a^)  +  (.>■'  +  4:ax  +  Ad').     Sum  and  differ- 
ence, etc. 

(12.)  z'  +  l  +  j,-       (13.)  xH 3a;  + 1. 

(14.)  Perform  the  division  and  remainder  must  be  zero, 
etc.,  r  =  aq+pb  —  2ab  —  a'^p  +  a^,  s  —  bq-b''-apb  + 
a-'b. 

{lb.)  x^  +  x'  +  l  +  l„_  +  l^-       (16.)   -26.       (17.)  a'-fto. 
Pa^e  7.  (18.)  a=-l,  6  =  0.       (19.)  i+i+I -i. 

(20.)  a  =  5,  6  =  3.       (21).  x---       (22.)  7^-2. 
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(23.)  a=  -6,  ^-  =  11,  r=-6. 

(24.)  Divide  in  ordinary  way   and    remainder   must   be 

zero  ■.  n'^a'^  —  iu('^  =  «'■'  or  ti'  =  n  +  l. 
(25.)  a*  +  2a*  +  4a3-8a2-16a-32. 
(26. )  .x«  -  3x^  +  9.r*  -  27a-=*  +  81  x=  -  243..:  +  729. 
(27.)  «=-l.       (28.)  10.       (29.)  a;-^  +  2a;  +  3. 
(30.)  2.>+3. 

EXERCISE  VIII. 

HORNER'S   METHOD   OF   DIVISION. 

A. 

(1.)  «'  +  2a  +  4.        (2.)  5a;'  +  llx  +  ll. 
(3.)  x3-3.c^  +  3x  +  l.       (4.)  3x*-2x^-x  +  o. 
(5.)  2x^  +  3..; -1.       (6.)  x2-x(/  +  y2        (7.)  2x^  +  x  +  l. 
(8. )  X*  -  4x3  +  g_,.2  _  4^.  + 1 .       (9. )  jA  _  29x»  +  47x2  -  25. 
(10.)  3x*-2x2-5x-3. 

B. 

Pages.     (1.)    -7.       (2.)  15.       (3.)   -205.       (4.)    -C400. 
(5.)  101.       (6.)  20.       (7.1  1.       (8.)  1.       v9-)  »43. 
(10.)    -7617.       (11.)  0.       (12.)  0. 

EXERCISE   IX. 
INVOLUTION. 
(1.)  a'  +  2a6  +  6«;  Aa-  +  12ub  +  9b' ; 

f +f +  f;  -  +  40X  +  4X. 
(2 .)  crx'  +  2abx  +  U' ;  225x-  +  420xi/  +  19G(/'' ; 

(3. )  a* - 2ab  +  V  ;    a"  - 4afe  +  46* ; 

4x^-24x!/  +  36j/';    g-2+?|i- 

(4.)  49.r*  -  lOxhf  +  25;/'  ;   J=  -  ^  +  jIj 
X-  _aji     y"     9x*      ijx-y^      IGiy* 
"9  ~   6  '*'l6'     16  5  25    ' 

(5.)  a'  +  6"  +  c-  +  2a6  +  2((c  +  26o; 

4x2  +  9y2  ^  i,5;a  ^  12x1/  +  l(y.KZ  +  24j/;  ; 
l  +  2x  + 3.1-2 +  2.T»  +  .cV 
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(6.)  16a'  +  2562  +  36c''  +  40a6  4-48ar  +  60/)r  ; 

(7. )  a-  +  ¥  +  c''  +  2ah  -  2ac  -  2bc  ; 
a^  4-  6'  +  c-  -2ab  +  2ac  -  2bc ; 
d-  +  ¥  +  c-  -2ab-  2ac  +  2bc. 

(8.)  x'  +  iy'  +  l-xy  +  2x-y; 
a-*  -  l6..-^  +  39x''  -  70x  +  49. 
X*  -  2cu^  +  {a'  -  2b)x'  +  2abx  +  b-. 

9x*-2x3-17|a-^  +  2x  +  9;  ^+|;i-2. 

(10. )  a^x^  ^  j2y2  +  c*  +  2((c2x  +  2a6.TV  +  2bcSj  ; 
^2      ^2      z2      2a;      2z      23/ 

EXERCISE  X. 

Page  9.  (1 . )  x»  +  Sx^T/  +  3xv'  +  ?/ ;  5c'  -  Sx^v  +  3xi/-  -  i/3 ;  a-^  +  i/*  +  :^  + 
^x'y  +  ^j^z  +  S.'-y'''  +  3xz'  +  3  i/~'  +  3]/'z  +  6x1/2  ;  x^  + 
1/3  -  s»  +  3x^1/  -  ix^z  +  3xy'  +'Zxz'  +  3yz'  -  Sfz  -  6xyz. 

(2.)  m^  +  ^  +  3m  +  -  ;  m^-~-3m  +  -  ; 

vi^    i_  "'^     I     3»i      3n 
n''         ?;(■"■  rt         m, 

(3.)  (t^  -  6^  +  c^  -  3a"''6  +  3ab'  +  3a2c  +  3(ic'  +  3¥c  -  3bc^  - 
6r(6c  ;   o? -b^-<?- 3a^b  +  3ab- - 3o-i-  +  3ac' - 3Vc  - 
3bc^  +  %abc  ;  1  +  3x  +  Ox^  +  7x'  +  6x*  +  3x=  +  .t «. 
(4.)  4(a  +  6)^.       (5.)  a\       (6.)  (7.) 

(8. )  2(rt  -  c)  (6  -  rf).       (9. )  2(1  +  3n%       (10. )  27x1 


EXERCISE  XI. 

MISCELLANEOUS  EXERCISE. 

(1.)  (2.)0.       (3.) 

(4.)  x2  +  i/  +  22  +  2x!/  +  2.v;:  +  2!/.:.       (5.)  2(l  +  3x-'). 

(6.)  {a^b)\ 

(7.)  Factor    expression    x' -81/'  — 27i/^  -  18xi/z    and    one 

factor  is  x-2y  —  32,  which  is  equal  to  zero,  .'. x'  — 

8i/3-272'  =  18xy2. 
(8.)   =0.       (9.)  8x1       (10.)  0.       (11.)  a\ 
(12.)  8(xH]/T. 
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FACTORING. 

EXERCISE  XII. 

Page  10.      (1. )  (a  +  fe  +  cd)x  ;   (a+p){x  +  y  +  z). 

{2.){a-b){x-y){x  +  y);   (l-a)(l-6). 
(3. )  Sb\3a*  +  lla'b  -  46^)  ;    (1  -  x')  (l  +  x'+p  +  q). 
(4.)  3acX5b'c  +  4rt*6  -  7c^)  ;   (2a^  -  1)  (x^  - 1). 
(5.)  (4x  +  i/)  (a  +  b);    (a-1)  (a  +  b). 
(6.)  (2x  +  2/)(a  +  6);   (x-3)(x-y). 
(7. )  (ax  -  b)  (ex  +  d) ;   (x*  -  a')  (x^  +  ax  +  a'). 
(S.)(l- a  +  b)  (l+p  +  q). 
(9.)  (l-b)(a-b  +  c);   (a^-l)(a  +  l). 
(10.)  (a  +  b-c)(d-e+f). 

EXERCISE  XIII. 

COMPLETE    SQUARES. 

A. 

(1.)  (a  +  4/))^;    {a  +  7by.       (2.)  (a +  18)^;    (x-5a)». 

(3.)  (xy-8f;   b[2x-by)-.       (4.)  ^mV  +  l)'^;   (4x2  +  2)». 

(5.)  (a  - 9)-^ ;   (1  -  Axf.       (6.)  (|a:'  +  2yy ;    (c»  -  1)'. 

(7.)  {xy-'-^y-,   {a+b  +  c+d)\ 

(8.)  {x  +  y  +  zf;   (4x^  +  9f/7^ 

(9.)  (3a-26+4c)2.       (10.)  {3x  +  2y-z)\ 

B. 

(1.)  (i.r'  -  4./2)' ;  (a  -  6  +  c)'.        (2.)  0. 
Page  11.     (3.)  (2a--36  +  4c)2. 

(4.)  (---+  — 4- -pj   • 

Note. — Question  should  be  — rr—  • 

(5.)  (26  +  3C-1)'.       (6.)  {x-  1  +  1)'- 

(7.)(i>  +  9  +  r-.)^.       (8.)  g--7;3Gy'. 

(9.)   ;2a'-3a  +  4».       (10.)  (a-  +  6^-c')" 
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C. 


(1.)  ^  2(a  +  h)  +  3(c  +  d)  y^.       (2.)  (2(1 -b  +  cy. 

(3.)  le..:™  -  14x». 

(4.)  Multiply  second  expression  by  2  and  add  to  first,  etc. 

/-  \     B       5     *7  .  ,  20rt''  ,  107a2  1 

(o.)  a^-a5--a*  +  -3-H 3 4a  +  g  • 

(6.)  (3o  +  2)^  (a  -  3y  (2a  -  1)1       (7.)  (f  +  3  -  f  )'• 
(8.)  Multiply  out  and  re-arrange,  etc. 
(9.)(x^-2xy  +  fy-.       (10.)  {l--^-lY' 

EXERCISE   XIV. 

DIFFERENCE   OF   SQUARES. 

A. 

(1.)  (2x~3y)  (2x  +  3y)  ;    (12x-17j/)  (12..-  +  17i/)  ; 

(4x^-1)  (4x'^  +  l). 
(2.)  {2a-b-c){2a-b  +  c);    (4x  +  y-z)  (4:X  +  y  +  z)  ; 

{3m  +  2)i+p)  {3m  +  2n  -p). 
(3.)  (200)  (198);   {x-y+z)  {x  +  y-z)  ; 

(a-36  +  c)  {a-b-c). 
(4. )  (.x^  +  y'  +  z''  +  2xz)  {x"  + 1/^  +  2^  -  2x3)  ; 

{a-b  +  x  +  y)  (a  —  b-x- y). 

Page  12.     (5.)  (b  +  c-a  +  d)   (b  +  c  +  a-d)   (a  +  d-b  +  c)   {a  +  d  + 
b-c)  ;   (a  +  b  +  c)  (a  +  b-c)  (c  +  a-b)  (c-a  +  b). 
(6.)  (x»-y")  (.c»  +  y")  ;    16(l  +  a;)  (1  -x)  ;  4(a  +  c)  (fe  +  cZ). 
(7. )  (x''  + 1/=" + 2^)  (x^  + 1/2 + s''  -  2xy  -  2xz  -  2yz). 
(8. )  15(x  -  2i/)  (x  +  2]/)  ;   3(9x*  -  4y^)  (9x^  +  4^^)  ; 

(l-2a6'')(l  +  2a6»). 
(9.)  (3rt-56  +  4c)(-a  +  6-4c); 
(«2  +  a-6''  +  6)(a2  +  a  +  fe'-&). 
(10.)  (x  +  22)(x-2y). 

B. 

(1.)  7x-5y+2.  (2.)  {x^  +  yy-z\ 
(3.)  («2  +  6^  +  c'^  +  d^)  (a^  +  6^  -  c*  -  d^). 
(4.)  Factor  dividend.       (5.)  840. 

Apply  ditference  of  squares  to  6,  7,  8,  9  and  10. 
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EXERCISE   XV. 

EXTENDED   APPLICATION    OF   (.r±yy  AND   a-^-i/. 

A. 

(1.)  (a:''-2xi/4-2t/)  (a-^  +  2a;i/ +  2i/')  ; 

(x'  -  3x"-  3)  (x'  +  3x-  3)  ;   (x'-x  +  l)  {x'  +  x  +  l). 
(2. )  (IGx'  +  4.1-  + 1)  (16x^  -  4:x  + 1)  ; 

{x'  +  3x  +  7){x'-3x  +  7);  {a'  +  3ab  ~  6')(a«  -  3ah  -  b'). 
(3.)  (2a2  -  5ab  -  3b^)    {2a'  +  5ab  -  3i'0  ;    (3.c^  -  xy  +  y^) 

(3^;'  +  xy  +  y^j  ;   {x'  -  4xy  -  y")  (x-^  +  4xy  -  j/-). 
(4. )  {m^  +  4mn  -  v?)  {m}  -  4mn  -  n^)  ;   (x*  -  x^  + 1) 

(x* + xH  1)  ;   (c"'^  -  rtc  +  a?)  (c'^  +  ac  +  or). 
(5. )  («*  -  4«6  +  86^)  (a'  +  4rtfe  +  W) ;   (250^  -  5«  + 1) 

(25«2  +  5a  + 1)  ;   {a"  -  bah  +  36^)  (a^  +  5«l<  4-  36«). 

(6.)  {3a^-ab  +  ^{)  (3a^  +  ab  +  ^{)  ; 
(2x^-1  -  3)  (2x^+1  -3)- 

Page  13.    (7.)(.^-f  +  ^)(x^+f4;-); 
(x'^  -  5x  +  25)  (x-  +  5x  +  25). 
(8. )  (4a2  -  3ab  -  b")  (4a-  +  3ab  -  ¥)  ; 

(x^"  -  4x'»i/'"  +  8i/'"')  (x-""  +  4x'»)r  +  Sf/^")  ; 
(x^-3x  +  i)(.f-^  +  3x  +  l). 
(9. )  (4m''-  -  2mn  -  3n')  (4m-  -H  2mn  -  3n'-). 
(10.)  ^(x  +  i/)^-3:(x  +  .v)  +  .^*^  <!  (x  + ./)•-  + 3-(x+./) 

-!  (a  +  b)^-c(a  +  b)-c^  \-    ->  {a  +  by  +  c(a  +  b)-c^)  )-. 

B. 

(1.)  (3a"  +  3ab  +  2b-)  (3a'' -3ab  +  2b')  ; 
(x-''  +  x  +  4)(x;-x  +  4)  ; 
(4x=  -  6x )/  +  9 ir)  (4x-  +  6x1/  +  9i/'). 

V16      r2  "^  9  /   Vfe  ■*■  12  '*'  9  /  " 

(3. )  (a^ -  j=  - c»  -  2/x)  (((-  -  6' -  f^  +  2bc). 
(4.)  <;x^-2x(v  +  ;:)  +  2(!/  +  ;y^^ 

-;  x-^  +  2x(y  +  -:)  +  2(,,  +  zy\-;  (a^  +  3b^)  (Sa'  +  b'). 
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\x-     xy     p^'    ^x'^      XII     ]i"i 
(6. )  UiC-  +  hah  -  2/>2)  (6-  +  5«6  -  In-). 
(7.)  -{  4r'2-5</(6-r)  +  2(6-cf  ^  -1  4a^  +  5a(/>-c)  +  2 

(ft-c)-'!- 
(8. )    \{r?-  xy  +  ff  -  3(x^  +  J/^)  +  (X  +  y)^  •>    -;  (.,-^  -  :,- J/  + 

(9. )  («^  -  2afe  +  56^  (5a'  -  2ofc  +  6^) ;  {2x'  -  x j/  -  3|/^)  {2x'  + 

(10.)  (i-i+a  (i+i+^); 

EXERCISE    XVI. 

TRINOMIALS. 

A. 

(1.)  (x  +  2)(x  +  6);   (x  +  4)(x  +  5);  (x  +  37)  (x  + 10). 
(2. )  (x  +  40)  {.c  +  49)  ;   (x  -  13)  (x  - 14) ;   (x  -  25)  (x  +  6). 
(3. )  (x  +  20)  (x  -  4)  ;   (x  -  26)  (x  -  62)  ;   (x  -  40)  (x  +  3). 
(4.)  (5.x- +4)  (3x  +  l)  ;   (3x  +  2y)  (2x  -  ^)  ; 

(4c  -  7a)  (4c  +  3a). 
(0.)  (x  +  4)(x-f);   (x  +  f)(x-f);   (x-l)(x-H). 
(6.)  (x  +  12)(x  +  21);   (x-99)(x+7);   (x-48)  (x  +  11). 
(7. )  (3x  -  7 17)  (7x  -  2y)  ;  (x^  + 1)  (x^  -  f) ;  (^  _  3)  (^  _  4 ). 
(8.)  13x(13(/).       (9.)  ^  4(x  +  2)2-x^  } -{  (x  +  2)«-9x2  y. 
(10. )   -{  (a  -  fe)™  -  11  ^  -{  (a  -  6)"  -  33  ;> . 

B. 

Page  14.     (1. )  (8x  -  9)  (9x  -  8)  ;  (4.r  -  5)  (2x  -  7). 

(2. )  (3x  -  4?y)  (8x  +  y)  ;  (5x  - 1)  (2x  -  3). 

(3.)  (15x  +  99)(x  +  l);  (4x  -  3)  (3x  +  7). 

(4.)  (2a +  36)  (3a -56)  ;  (4^-  5x)  (82+4x). 

(5.)  Multiply  by  4  times  co-efEcient  of  first  term  thus — 
4  X  4132x'  -  4  X  413  x  606xi/  -  4  x  413  x  299f/-,  then 
add  ( 606 1/)^— I'OOG (/)'■',  .'.  we  have  difference  of 
two  squares  =  (,826x  -  606j/)^  -  (928;/)l  Factor 
in  ordinary  way  and  divide  result  by  4  x  413,  = 
(59x  +  23(/)  (7x-13w).  Second  part  (17x  +  8«/) 
(12x  -  25j/). 
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(0.)  (5.V  +  151)  (9..'-149)  ;  (fir +  53)  (5.r4-99). 

(7. )  (V.ix  -  495)  (Ga:  -  97)  ;  (7.''  +  l(i5)  (8:.-  -  169). 

(8.)  (fia;-lll)  (7a; +  107)  ;  (8.>'  +  109)  (12x--91). 

(9.)  (17rc  +  215)  (2a;-  143).       (10.)  (7«-437)  (4a +  191). 


EXERCISE  XVII. 
POLYNOMIALS. 


(1. )  (4a;  -  2iy)  (5a;  +  3i/  -  2).       (2.)  (2a  -  5?.)  (3rr  +  46  -  3). 

(3. )  (a;  -  6;/)  (7  -  2a;  -  3;/).      (4.)  (a-  +  5y)  (3a-  +  4;/  +  2). 

(5.)  (a;  -  3y)  (x  +  2y  -  4,^).       (C.)  (3a;  -  2j/)  (fix-  -Ay  +  3z). 

(7.)  (3a;  +  2y  -  4z)  (2a-  -  3y  +  5z). 

(8. )  (llffl -b-6c)  (5a - 66  +  2c). 

(9.)  (2a  -  36  +  4c)  (3a- 76 -c). 

(10. )  (3m  -n  —  5r)  (m  +  n  +  r). 

B. 

(L)  (7a;  +  6y  +  8)(x-y-2). 

(2. )  (5a;  -5y-  22)  (4a;  + ;/  +  4). 

(3. )  (4a;  +  5y)  (5a;  -  4i/  +  7).       (4. )  (.r  +  3./)  (x  -  4y  -  5). 

(5.)  (3a;-2t/-2.)(2x-3!/  +  4c). 

Page  15.    (6.)  (2u  -  56  -  7c)  (2a +  36  + 3c). 

(7.)  (5a- +  4;/ -6)  (3x-7y).       (8).  (5a -46 -2)  (a -36). 

(9.)  (6a; -4(/  + 3)  (3x-5i/).     (10.)  (5.c  +  4y-6)(4x-  +  3(/). 

C. 

(L)  (a-36)(4a  +  76  +  4).   (2.)  (3.r  +  4j/-8:)(2a;-5i/  +  6s). 
(3. )  (2.r  + !/  +  7~)(a-  +  2,j  +  34      (4.)  (3.c  +  5./)  (Sx  -  y  +  4). 
(5.)  {3x-4y  +  z){x  +  y  +  z).     • 
(6. )  (2.C  +  3»i  -  4.s)  (x  +  7/i  +  3n).       (7. )  47/)  +  3p  -  9n. 
(8.)  .       (9.) 

(10.)  Factor  in  ordinary  way  (8.r  -  3j/ +  6;:)  {2x-5y  +  Sz). 
Then  i  tlio  smii  =  one  (juantity,  i,  the  ditlerence 
=  tlu-  T.t  her  (."ia-  -  4;/  +  7:)-  -  (3.c  +";/  -  z)'. 
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EXERCISE  XVIII. 
APPLICATION   OF   x3±i/3. 

(1. )  (a  +  b)  (rt^  -ab  +  b-);  (a  +  x  +  y)  («'■'  +  2ax  +  a-^  -  ay  - 
xy  +  y^);  (m  +  ii,  +})  +  q)  {m  +  ny  -  (m  +  n)  {p  +  q)  + 
(jp  +  qf. 

(2. )  2{mP-  +  Ji^)  (m^  +  bmhv  +  n*)  ;    (a^  +  b'')  (a*  -  a%'  +  ¥). 

(3.)  (a*  +  b*)  (a^  -  a%*  +  ¥)  ;    (a^  +  6^)  {a'°  -  a=^6»  +  b^°) ; 
(2a  +  3b){4:a'-6ab  +  9¥). 

(4.)  {x^  +  y^)(x^'-xy  +  y^);  (5jc^  +  Si/®)  (25x"  -  40a^ Y  + 
64r/6);  ^  (o_ft_c)  1-  ■{  a^  +  ab  +  ac  +  b-  +  2bc  +  c''  }■ . 

(5. )  (2x  -  4j/)  (4a;''=  +  8xy  +  Uf-)  ;  (a^  -  6")  (a'«  +  a^b"  + 
622) .    (a;  -  rt  +  b)  (x2  -  2rta;  +  a^  -  6x  +  a6  +  b"^). 

(6.)  (7.)  (9.)  (10.)      Use  ^',  etc. 
Page  16.    (8.)  (x  +  af  -  b(x  +  o)  +  6*. 

EXERCISE  XIX. 
GENERAL  EXERCISE  IN  FACTORING. 


(1.)  (x  +  y)(ax  +  ay-bc);  (5p  +  24)  (3p  -  1). 
(2.)  2«(26-2c);  {a-b-c-2)  (a  +  b  +  c). 
(3.)  (2x  +  3y  +  z){x  +  4y  +  3z);  {x' +  4y-)  (x' -  y'). 
(4.)  (b-c){x  +  ay;  (2a  +  2b  +  l)  {a  +  b  +  2). 
(5. )  {x  +  y){x-  y)  («'  +  xy  + 1/)  ; 

(a  - 1  -  fe)  (a^  -  2a  + 1  +  afe  -  fe  +  6^). 
(6.)  (a^  +  b^)  {c'  +  (P) ;  (x2  +  5a;  +  4)  (x-H5x  +  6). 
(7. )  (x  +  J/)  (a;2 + ocy  + 1/^)  (x-  -xy+ ;/')  ; 

(sc'^  +  l)  (X'^  +  X-l). 
(8.)  (a-1)  (a'-a  +  l); 

write  expression  x^  + 1  +  4x'^  +  5x  + 1  factor  hy  parts  : 

(x  + 1)  (x'  +  3x  +  2)  ;  (x  + 1)  (x  + 1)  (x  +  3). 
(9.)  (x  +  1)  (x  +  2)  (x  +  3)  ;  (x-  1)  (x-2)  (x-4)  : 

(x-2)(x-3)(x-4). 
(10. )  (..■  +  1 )  (x  -  2)  (x  +  3);  {x-2)  (x  -  4)  (x  +  5). 

(x-l)(x  +  2)(x-3). 
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B. 


(1. )  (x  +  2)  (x  +  3)  i2x  + 1)  ;   (x  +  l)(x  +  2)  (3x  +  2). 

(2. )  (x  + 1)  {3x~  +  2a;  +  5)  ;    (x  + 1)  (3;  +  3)  (2a;  -  1). 

(3.)  (2a:  + 1)  (2x  -  1)  (x  +  2)  ;   (3x  +  2)  (3a;  -  2)  (x  -  5). 

(4. )  (x  +  2)  (x  -  3)  (6x  -  5) ;   (a  +  2bf. 

(5.)  .       (6.)  {x-l)(x  +  i){x'-px  +  q). 

(7. )  Sahc.       (8. )  (x  +  3)  (x  +  6)  (x^  +  9x  -  2). 

(9.)  (x  -  1)  (x  + 1)  (x'^  -  10).       (10.)  (x  + 1)  (x  - 1)  (x  -  2). 


EXERCISE   XX. 

H.  C.  F. 

A. 

Page  17.     (1.)  2(a-x);   a  +  6.       (2.)x-a.       (3.)x-7. 

(4.)  x-12.       (5)x2~2.       (6.)  x-2.       (7.)  2x  +  3. 
(8.)  12x^-5.       (9.)a-l.       (10.)  a2(3a  +  2). 

B. 

(1.)  x  +  6.       (2.)  7x-2y.       (3.)  x'^  +  2xy-y\ 
(4. )  X  -  3.       (6. )  3x2  _  2.       (6.)  X  +  y. 
(7.)  a;  +  3;    .-.  x= -3.       (8.)  a  =  6.       (9.)  x-1. 
(10.)  x\x-l){x-2y. 

EXERCISE  XXI. 

L.  C.  M. 

Page  18.     (1.)  Gx\3x-1);  (2.)  (x  +  2)  (x  +  3)  (3x  +  2). 

(3.)  (x-l)(x  +  l)(x  +  2). 

(4.)  (x  +  4)  (x  +  1)  (x-2)  (x  +  3). 

(5.)  (a2-l)(a2-9)(a  +  5). 

(0.)  (x  +  3)  (x  +  4)  (x  +  4)  (x  +  5). 

(7.)  (x-l)(x-2)(..-3)(x-4).       (8.)  (,,^  +  1)  (««-l). 

(9. )  (x^  -  y^  {x*  +  x-y  +  y*). 

(10.)  (.,--3)(.r-8)(x  +  8)(x  +  9). 
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EXERCISE  XXII. 
GENERAL  EXERCISE— H.  C.  F.  AND  L.  C.  M. 

(1.)  H.  C.  F.=o-l;  L.  C.  M.  (/^-5a3  +  7«'-a-2. 
(2.)  H.  C.  F.  =  {x  +  l)(x  +  2); 

L.  C.  M.  («  +  !)  (x  +  2)  (x  +  S)  (x-2). 
Note — Question  should  be  'X^  +  x^,  etc. 
(3. )  (.r'  +  5x  +  6)  (x-  +  7x  +  8).       (4. )  a  =  12. 
(5.)  rt  =  20.       (6.)  a =12,  6  =  12.       (7.)  a  =  10. 
(8.)  ?)  =  2.       (9.)c=-114.       (10.)  ((  =  9.       (11.)  abx\ 
Page  19.  (12.)  rH  =  28.        (13.)  4<(.r  ■  2bxa.nd2ax;  4bx. 
(14.)  ((=9;  other  expression  a- +  2.       (15.) 
•(16.)  .       (17.)  .       (18.)  ;r'  +  6x  +  9. 

(19.)  .       (20.) 

(21.)  (.T,  +  l)  (x  +  2)  (.r  +  3)  (.T-7),  .-.  x  =  7  to  make  each 

vanish. 
(22.)  H.  C.  F.  =a;  -  1,    .'.  x  =  l  to  make  each  vanish. 
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FRACTIONS. 

EXERCISE   XXIII. 

Page  20.    (1.)  ^^^::y^ ;  (^zth^tY)'      (^•)  ^c '  ^[+4b  ' 

(3.)  a  +  b  +  c;    ^2-       (4-)^^  1-       (5.)  |; 


EXERCISE  XXIV. 

(l.)lg^>.       (2.)  3.      (3.)£±i. 
Page  21.    (4.)f^-      (5.)(-^-      (6.)  IS-      (7-)0. 
(8.)4a»-9xl      (9.)  'g?lty  •       (10-)  ^• 


EXERCISE   XXV. 


a6c        '      ■       ^   '■'  a--x-  '  9a;=-4j/= 

(3.)  ^^7^:^=^ ;  0.       (4.)— J,-       (5.)        „(„T^bi)— • 
(6.)0.      (7.)g-       (8.)1.       (9.)«.       (10.)'^'- 


EXERCISE   XXVI. 

Pa^e22.    (D  1-      (2.)  ^:  ;  SlgggSf      (^^^  1  ;  - 

(4.)^r      (5.)1.      (6.)  5^"-      (7.)^^ 
(8.)    -i^=-       (9.)  1.       (10.)  0. 
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EQUATIONS. 

EXERCISE  XXVII. 
A. 
Page  23.    (1.)  x  =  7.      (2.)  a:  =  15.      (3.)  x=15.        (4.)  x  =  ^  • 
(5.)  x  =  3.       (6.)  x  =  8.       (7.)  x  =  13.       (8.)  a;  =  28. 
(9.)  x=19.       (10.)  x  =  16. 

B. 

(l.)x  =  3.        (2.)x  =  5.       (3.)x=^- 
(4.)x=-107.       (6.)  x  =  7i-      (6.)  x  =  2f.      (7.)  x  =  6. 
Page  24.    (8.)  x  =  3i-J-      (9.)  x  =  7.      (10.)  x=8. 


(1.)  x  =  20.       (2.)x=-2.       (3.)  x  =  4.       (4.)  x  =  8. 
(5.)  .^•  =  4.       (6.)  x  =  2.       (7.)  x  =  3.       (8.)  x  =  5. 
(9.)  x  =  J.       (10.)  x  =  8. 

D. 

(1.)  x  =  2.  (2.)  x  =  2.       (3.)  x  =  7.       (4.)  x  =  4. 
(5.)  x  =  8. 

Page  25.    (6.)  x=7.  (7)  x  =  ^^^|^-      (8.)  x=-2. 

(9.)  x  =  l.  (10.)  x=-6. 

E. 

(1.)  x=4.        (2.)  x=-2h.        (3.)  x=    "'*""* 


rn+n 
2 


a+b-c-d 
(4.)a:  =  ^;    x  =  ~^-       (5.)  x  =  ahc. 

(^■^^  =  ib'    ^  =  ^"        (7.)x=-b.      (8.)  x  = 
(9.)  x  =  4a.       (10.)  x  =  |- 

F. 

(1.)  x  =  ll.       (2.)x=-21.       (3.)  x  =  24.       (4.)  x  =  5. 
Page  26.    (5.)  x  =  7.      (C)  x  =  13.      (7.)  x  =  10.      (8.)  x  =  8. 
{9.)x  =  l.       (10.)x=-2. 
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Page  27. 


Page  28, 


(1- 
(3. 

(5. 

(7. 

(9. 
(10. 
(13. 
(16. 
(18 
(20. 
(23. 
(24. 
(27. 
(30. 
(33. 
(35. 
(37. 


Page  29.     (1 

(3, 
(5, 
(7 
(9 

01 
(13 

(15 

(16 

(18 
(20 

(22 


EXERCISE  XXVIII. 

PROBLEMS. 

22  miles.       (2.)  $180  for  horse,  $100  for  buggy. 

A  $93.50,  B  $280.50,  C  $1122.       (4.)  4^  hours. 

$3200.       (6.)  240  yds.  long,  80  yds.  wide. 

A  $142.50,  B  $47.50.       (8.)  15  at  $38  aud  8  ac  $50. 

$15.00. 

$9.  ,  (11.)  $800,  $3200,  $1000.   (12.)  50  yds. 

$1.60.   (14.)  $20000.   (15.)  $750. 

90  head.   (17.)  18,  22,  10,  40. 

40  and  35  bags.   (19.)  A  $2542,  B  $2422,  C  $2436. 

68.   (21.)  $11100.   (22.)  182  and  10. 

A  $648,  B  $472,  C  $416. 

$18000.   (25.)  $2400,  $1000.   (26.)  11  liorses. 

4|i  lbs.   (28.)  69  and  81.   (29.)  144  sq.  yds. 

$1050.   (31.)  84.   (32.)  18x12  ft. 

16  and  24.   (34.)  A  $70,  B  $120,  C  $190. 

10  vols.   (36.)  $650,  $750,  $650,  $450. 

24000  men. 

EXERCISE  XXIX. 

a'  =  7;   y  =  2.      (2.)  .r  =  7  ;   i/  =  3. 
.r  =  7  :    1/-3.        (4.)  .r  =  3  ;    (/  =  5. 
x  =  5;   y  =  l.       (6)a;  =  96;   y  =  72. 
x  =  15;y  =  24.       (8.)  x  =  12  ;   y  =  12. 
a;  =  1  ;   y=  J.       (10.)  x  =  1 8  ;   y  =  10. 

Note. —  Question  should  be  r 
^.  =  60;    (/  =  36.       (12.)  ..=12;   y  =  S. 


+  1 


-a  +  b  ;    y  =  a-h.       (14.)  .<•  = 


a-i 


y 


'J 


n-  -  Ul- 
an -hill 


(17.)  x  =  l;  y  =  2. 


am-hii  ' 

be  _     ac 

'a+l'    y  ""  a+b' 
=  2;  y  =  l.       (19.)  u=2  ;  }/  =  4;  s  =  6. 
:  -  1  ;   i/=  1  ;  ^  =  0.        (21.)  .f  =  3  ;   |/=  ^ 
1;  i/  =  2;  z  =  3.       (23.)  x  =  3;  y  =  5; 


am  -  n 


z=  -1. 
=4. 
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Page  30.  (24.)  a:  =  10;  y  =  6;  z  =  0.       (26.)  x  =  ^;  y  =  ^;  z  =  ^. 
(26.)  x^^i;  t/  =  i;  ^  =  1. 
(27.)  x  =  2  ;  y  =  l  ;  c  =  4  ;  />  =  3. 
(28.)  a-  =  16;   i/  =  7-75  ;  2  =  5-5. 
(29.)x  =  |;    ./=^.=  ^ 
(30.)  x  =  ^-;    \l  =  -^;    ~  =  ^-' 

EXERCISE  XXX. 

(1.)  17  yds.;  13yds.       (2.)  §  ton  ;  U  tons.        (3.)  45. 
(4.)  60c.;  16c.       (5.)  81.00  ;  60c.       (6.)  16  ;  25. 
(7.)  A  100c. ,  B60c. 
Page  31.     (8.)  $48  =  cow,  $96  =  horse.       (9.)  8  and  15. 

(10.)  $180  and  $120.       (11.)  3,  4,  5.       (12.)  8,  12,  18. 

(13.)  A  =  $1.00,  B  =  $1.12.       (14.)  31  and  23. 

(15.)  John  =  $22,  Tom  =  $26.       (16.)  41  and  7. 

(17.)  72c.  and  40c.       (18.)  35  and  65.       (19.)  24. 

(20.)  f.       (21.)  40  and  90.     (22.)  ^V 
Page  32.  (23.)  40  and  65.       (24.)  A  =  $232,  B  =  $332. 

(25.)  A  =  $31,  B  =  $27.       (26.)  j%.       (27.)  |f. 

(28.)  I  and  |.       (29.)  26.       (30.)  75.       (31.)  69. 

(32.)  74  and  4|  hours.       (33.)  $5000  each.       (34.)  35. 

(35.)  72,  64,  56,  48. 
Pag-e  33.  (30.)  $540  and  $360. 

(37. )  30  and  50,  and  70  and  20,  ur  60  and  20,  and  40  and  50. 

(38.)  12  sheep,  $40.       (39.)  10,  22,  26.       (40.)  2Js.,  2s. 

(41.)  3,  5,  8.       (42.)  $360  and  $600. 

(43.)  80  and  120.     (44.)  48c.  and  40c. 

MISCELLANEOUS  EXERCISES. 
A. 

Page  34.    (1.)  x^-4x  +  ll.      (2.)  0.      (3.)  x^-6x+8. 

(4. )  (x-l)  (x  -  3).       (5. )  16xij.       (6. )    -  4ab. 

(7.)  2x.       (8.)  (n  +  h)  (ft -2).       (9.)  x«  +  8.r*-153. 
(10.)  m^  +  H\       (11.)  43.       (12.)  x''  +  8xy-7y^. 
(13.)  ab{a+2b){2a  +  b). 
(14.)  x{3x  +  2y)  ;  56(3rt-  -  2b  +  3c).     (15.)  x  -  y. 
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Page  35. 


Page  36. 


Page  37. 


Page  38. 


(10. 

(19. 

(22. 
(25. 
(28. 
(31. 
(34. 

(37. 
(41. 
(44. 
(46. 
(48. 
(49, 
(53. 
(57. 

(GO. 

(62. 
(64. 
(68. 

(71. 
(73. 

(75. 


(1. 

(3, 
(4. 
(6. 

(10. 
(14, 
(17. 

(IS. 

(20, 

(2.-;. 

(26. 


-47.    (17.)  a 
$70.       (20.)m'-« 
(8.«,-  +  23)(x-2). 
(.r  +  4;/  +  5)  {x  +  y). 
(4.>:-ll)(7.>--8). 
28a.       (32.)    -2. 
(ax  —  ay)  (ox  +  ay). 

Sx+l 


b'  -  f  +  h  ■    (18. )  «ic(4(f^  -  36  +  2c'). 
-  n^  -  3mH(m  -  n).      (21. )  ^ • 


(23.)  10 -8x.       (24.)  x  =  5. 
(26.)  0.       (27.)  12a- 146. 
(29.)  a- =  7.       (30.)  60  and  40. 
(33.)  94. 


4.      (38.) 


(35.)  ; 

a+b 


(36.)  x-2. 
(39.)^;-      (40.)(x  +  2)(x  +  3). 

1.       (42.)  .r2  +  3.x-  +  5.       (43.)  4. 

$150  and  $120.       (45.)  (x  - 1)  (x  -  4)  (x  +  l)(x  +  4). 

g±|-       (47.)  x'  +  f  +  :^-3xyz. 

{2x-Sy  +  zf. 

9.       (50.)  a(a^  +  P) 

a^-1.       (54.)  x  =  7. 

-2y.       (58.)  x  =  7. 

X-  +  2X+3 


(51.)  0.       (52.)  a- =  4. 
(55.)  a%-3.       (56.)  74. 
(59.)  Apply  ^;56(x  +  y). 


.,    ^  ^,         (61.)  a  =  65. 

X--2X+S  ^       ' 

(4a;  -  15y)  (6a;  +  5^).       (63. )  2(«i2  +  (^)  {^^ + yi)^ 
14.       (65.)  .T  =  7.       (66.)    -1.      (67.)  ai»-l. 
a  =  7.       (69.)  x  =  3.       (70.)  (a-- 4)  (a;- 5)  (x  + 11). 
A  =  $160,  B  =  $400.       (72. )  (2.V  - 11)  (.r  -  5). 
a-  =  10|.       (74. )  (»i  -  n  +  A-  - /)  {m -n-k  +  l). 
{((-b){a  +  m  +  l). 


B. 


2x'< 


46-       (2.)    ,,+,.^, 

a'  +  (a  +  6  -  c)x'  +  {ah  -  ac  -  bc)x  -  o6c. 

..••''  + 10.<;'  -  47.>'  -  504.       (5. )  a^'  +  a^  +  a«  +  a»  + 1. 

'^-       (y-)-'-  =  n-     (8.)  Each  $10.     (9.)^^. 

a  =  7.      (11.)    -26o.      (12.)  a;  =  3.      (13.)  j^  • 
72.       (15.)  4.       (16.)  0.  ^ 

Examine  for  complete  square  ((\ 
a^  +  b'  +  c--2bc  +  ab-ac.     (19.)  2xy{x'+i/). 


1  of  first,  3  of  .second.      (21.)  0. 
..+3.        (24.)  a- -8.        (25.)  I 
16  (/>  -  27r»  -  36y:;(4 ;/  -  3z).       {'27 . ) 


>•)  \    •»("'+^'). 


(22.) 


(a -ftp 
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(28.) 

(29. 

(33. 
(35. 
(37. 
(38. 

(41. 

Page  39.  (43. 

(46. 

(49. 

(50. 
(54. 
(58. 
(60. 
(61. 

(63. 

Page  40.  (66. 

(67. 
(68. 
(69. 
(70. 
(71. 
(72. 
(73. 


l+x'^+x* 


Multiply  first  equation  by  a,  second  by  h,   third 
by  c,  etc. 

I       (30.)  x-  =  i        (31.)  0.      (32.)  2^5- 

(m  +  q  +  n -p)  ()n  +  q-  n  +p).        (34. )  x  +  -  • 

(j:  +  y  +  a)  (x  +  y  +  h).       (36. )  3  +  66. 

a-,^  -  bax  +  7a'''. 

m=-510.       (39.)  a;  =  10a.       (40.)- 

X-+X-\2  ,  .n   \ 

i^^^rn-       ^42.)  n. 

Second,  x^-^x  +  2.       (44. )  g-^ 

.       (47.)    -30.       (48.)  l-aSfcs. 
x^  —  o:y  +  \f^  (ii)  (x*  -  x?}/  +  y*)  (x^  —  xy  +  \f) 
{x^  +  xy  +  y"^). 

39.        (51.)  ^^-     (52.)  3;-'- 4.*;^  16.     (53.) 
S-       (55-)%-       (56.)  8.      (57.)^^ 


(45.) 


(l-4a=)(l+a) 

a(a-l)(a  +  l)(a  +  3)(a-6) 
3a;+2 


(62.)  ??. 


G.     '  (64.) 


5a;+l 


(65.)   -1. 


(74.) 
(75.) 


(x  -  2y  +  c)  (x^  +  4y2  +  -^  +  2xt/  +  'iyz  -  xz). 
(x  +  2)/  + ;:)  (x-  +  4y'  +  z'--  2yz  -  xz  -  2xy). 
(2a  +  3b-c)  (4a2  +  96^  +  c^  +  36c  +  2ac  -  6a6). 
(2a  -  36  -  c)  (4a"  +  W  +  c'  -  36c  +  2ac  +  6a6). 
(x  +  2 i/  -  1)  (x^  +  4(/=  -  2x)/  +  X  +  2i/  +  1). 
(x  -2y-l)  (x^  +  4?/-  +  X  +  2x(/  -  2y  + 1). 
(x  +  l)(x  +  l)(x-2)(x-3). 

Hint. — If  there  is  a  binomial  factor  the  co-efficient 
of  X  is  unity,  and  the  second  term  must  be  + 
one  of  the  factors  of  105.  Using  the  remainder 
theorem,  the  expression  vanishes  when  1, 3,  -  5  or 

-  7  is  put  for  X,  .'.  factors  =  (x  —  1)  (x  -  3)  (x  +  5) 
(x  +  7). 

Write   (x=  -  7x)2  +  22(x- -  7x)  +  120,    etc.,    (x  -  2) 

(x  -  3)  (x  -  4)  (x  -  5). 
(x-3)(x-5)(x  +  4)(x  +  8).       (76.) 


104  EXERCISES    IN    ALGEBRA. 

(77.)  a'  +  h^-c''-dK 

(78.)  Write  expression  (a'~hcf-{a^-br)  (h^-ac)  (c^- 
,ib)  or  {,t--bc)  ^  (a'-bcy-{h-'-ac)(c^-ab)  '^  + 
Qr-  ~  (/c)  ^  (b'  -  acf  -  (c-  -  ah)  (a'  -  be)  ^  +  (c'  -  ah) 
-{  (c'  -  aby  -  {a'  -  be)  (b'-  ae)  \-  =  a(a'  -  be)  -{  (a*  + 
/;3  +  c8  -  3abe)  +  b{b'  -  ac)  (((•'  +  h^  +  c^  -  3abc)  +  c 
(<■-  -  ab)  J>,  etc. 

(79.)  Write   expression   x*  +  10..:*  +  25.r;-  -  8{x^  +  ox)  - 
33  =  (a;-'  +  5x-ll)(;f2  +  5.r  +  3).       (80.) 

(81. )  (a;-^  -  b').  (a^  -  4fe2).       (82. )  m. 

(83.)  (2rt - xy  (a  -  x)\       (84.)  x=  -  ^}f . 

(85.)  Note.—  Question  should  be  a-'  +  C^/iX",  etc., .'.  factors 
(x  +  5i)i  +  3h)  (.f  +  ?/(  —  3/1 ). 

(86.)  ^■^  +  ^.  +  ^.-       (87.)  9(«-r6)  (a^  +  ah  +  b^). 
(88.)  .       (89.)  cc'^ +  <(•-.       (90.)  ii:  =  61. 

EXERCISE    I. 
EXAMINATION   PAPERS. 

Page  41.     (1.)  96.       (2.)  i       (3.)  4i.       (4.)  12.       (5.)  21. 
(G.)  3.X-3  -  2a;''' -  5x  -  2.        (7.)  (m  -  ny  -  {p  -  ij)-. 
(8.)  a«  +  a*6*  +  &^ 

(9. )  (a  -  36)  (a  +  26)  ;    {(i'  +  Ir  -  bdb)  {a'  +  h'^  +  oab)  ; 
{5x  +  4y){3x  +  Aii). 
(10.)  Apply  princi])le,  difference  of  square. 

EXERCISE   II. 
(1.)  -^-     (2.)  (l  +  rt-6  +  c)(l-a  +  6  +  c). 
(S.)  x^  +  t/  +  z^  —  xy-xz-yz.       (4.) 
(o.)  ;^^-       (0.)  (ac  +  bdy-{ad  +  be)\ 
(7 . )  (3.t'  +  2;/)  (2.*;  -  3;/)  ;   {x*  +  y*)  {x^  -  xh/  +  y^) ; 

(2«  +  36  +  l)  (a  +  26  +  2).       (8.)   -1.       (9.)  g+|- 
(10.)  i.i-b)\b-e){e-a). 


EXERCISE   III. 

Page  42.     (1.)  U. 

(2.)  Reduce  each  fraction  to  a  mixed  number,   hence 
x  =  2.       (3.)  A  =  $840,  B  =  §600,  C  =  $840. 
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(4.)  Put  in  form  of  fraction  and  cancel,  =.r- -.<•)/ +'/". 

(o.j  2.T--3.>'!/  +  7(r.       (6.)  a;-'  +  3.v  +  l. 

(7. )  4(.v"^ -  XII  + 1/2)   (x'  +  xy  +  tp)  ;    {h~c  +  a)    (h-c-a); 

{2a-x){n+2x). 
(8.)     a- =  9.       (9.)  .v=lll.       (10.) 

EXERCISE  IV. 
(1.)  X.     (2.)  .<a--l)(x  +  2)(.-;  +  3).     (3.)  c  =  l,   (ii)  No. 
(4.)  .       (5.)  .-•■^  +  1  +  1,. 

(6.)  Factor  denominator  and  cancel,  1. 
'  (7.)  Aijply   ^'£^,  etc.,  2a*  +  10aVr-  +  2b\        (8.)  x-20. 
(9.)  x'  =  7.       (10.)  Factor  dividend,  (x  +  y-zf. 

EXERCISE  V. 
Page  43.     (1.)  Apply  ^',  etc.  (2.)    -2b.       (3.)  74.       (4.)  13. 
(5.)  (a  +  by-c*. 
(6. )  Apply    ^\  etc. ,  (x  +  af  -  i>(x-  +  c< )  +  6^ 

(7.)   -14.       (8.)  {x-l)(x  +  2)(x-3). 
(9.)  4(x2  +  /+z2).       (10.)  8. 

EXERCISE  VI. 
(1.)  a  =  -  4.       (2.)  .e  +  4x'  +  16x. 
(3.)  Write  expression  (x^  -  x)^  - '''''*•'  ""-i"  a;  -j/ 


(x-  -  X  -  2)  (x*  -  2x^  +  3x'  -  2x  +  4). 


x-y 


(4.)  (9.*:2-5)(4:/-  +  3).       ^5.)  :>:^  +  24:xy{x  +  8y)  +  5l2y^. 
(^■)--  =  £^c-       (7.)  2(a  +  b  +  c). 
(8.)  8  first-class. 

EXERCISE  VII. 

Page  44.    (1.)  4.      {2.)\a  +  b)  (a-c). 

(3.)  Apply  principle  difference  of  squares,  7x  +  y+z. 
(4.)  2{a-b).       (5.)  a  =  4.       (6.)  1.     (7.)  x-5. 
(8.)  Reduce  fractions  to  mixed  numbers,  x  =  3. 
(9.)  15  and  20.       (10.)  x  =  7. 
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EXERCISE  VIII. 

(1.)  x  =  5. 

(2.)  z(y-x)  (y  +  x-z),   (x  -a)  (a:  -  ^  )  ;    (..:  -  4a  -  46) 

(x  +  a  +  h). 
(3.)  6.       (4.)  CO(x-l)  (x  +  l)  {x-2). 
,^  ,    (a;-2)(a;+5)  ,„  ^         x  ,^  .    x{x+a) 

^^•''  (a;-4)(a;+3)  ^^- '  {x-ia)'-  '<*■'         2 

(8.)  Multiply  and  rt  +  l=0,    .-.  o=-l,  6  +  a  +  l  =  0,  .-. 

(9.)  Apply ■^^ etc.  (10.)  =(ir-(i):. 

EXERCISE  IX. 
Page  45.     (1.)  x*  +  x'-  +  l  +  ^.,+^r      (2.)  a«-6«.       (3.) 

(4.)  x  =  17.       (5.)  Apply  ^\  etc.,  x'  -  4xh,z  +  7yh\ 

(6.)  5^'  and  38,^'  past  4.        (8.)  ^^^^^ • 

(9.)  a;8-x«  +  2.r2-2.  (10.)  x^  +  {a  +  b  +  c)x' +  (ab  +  ac  + 
bc)x  +  abc,  x^  -{ni  +  n  +p)x''  +  (mn  +  mp  +  np)x  - 
mnp. 

EXERCISE  X. 


(1.)    -(4a6  +  4ae).       (2.)  (x  +  l)^. 

irley  50c 

a^:^b  -  d) 


(3.)  3-2  _  a-  +  1  +  -  + 1 .       (4.)  Barley  50c.,  wheat  65c. 


(5. )  a-  -  4.       (6. )  a^  +  ah  +  ¥.       (7.)  x=- 
(8.)  x=  ,  ^^'  ,   •       (9.)  m  -  -  •       (10.)  x  =  2. 

EXERCISE  XI. 
Page  46.    (1.)  a  +  x. 

^    X      ,,r     .  ,  1-X"         1  +X'*  1-iF** 

(2. )  Write  the  expression  .  _•     x  .         =  "r~i"  = 

1  +  X-  +  X*,  etc. 
(3.)  a- =  95.      (4.)  a  +  b  +  c.      (5.)  a-=  -  6,  !/  =  ll,2= -6. 

(6.)  (..  +  «<)  (,c  +  »).        (7.)  ^'  +  27.       (8.)  g-^- 
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EXERCISE  XII. 
(1. )  Factors  are  (.-•  + 1)'  {x  -  2),   :.  other  factor  x-2. 
(2.)  .       (3.)  .       (4.)  =400  gallons. 

(5.)g-       (0.)  2x^-7x-3. 
(7  )  (,,.  +  2  +  2«  -  ;/)  (^:  +  2  -  2a  +  (/).       (8.)  y  =  1. 

(9.)  8752. 
no  )  Write    expression    x*  +  54..-''  +  729  +  <dx{x-  +  27)  - 
^     -^       27  -■■■=  =  (:'--^  +  27y  +  6x(x-^  +  27)  +  9x'  -  36x'  =  {x'  + 
27  +  3xy  -  {6xy  =  {x-  +  dx  +  27)  {x^  -  3x  +  27). 

EXERCISE  XIII. 
Page  47.     (1.)  4(2x^  - 1)  (2-';2-3x-l).      (2.)  .      (3.)  a- =  3. 

(4. )  .c(3..'  +  4)  (..•  -  6).       (5.)  G4  miles.       (6.)  x""  - 1. 
(7.)  (6.1;  + 1)  (3x-  +  2)  {3x  +  4)  (2x  -  1). 
(8.)  u*-0(i'hc  +  13b-c\ 


EXERCISE   XIV. 
(1.)  2x'  -  5x-  + 1.       (2.)  9(a  +  2x)  (a  -  2a;)  (2a  -  xf. 
(3. )  20  cattle.      (4.)  {x  -  a)  {x  -  b).      (5.)  {y^  +  xj)  (x  -  y). 
(6.)  i      (7.)  Apply ^^,etc.;  «^  +  <i(26-3c)  +  (2fe-3c)l 
(8.)  l±g.       (9.)  l  +  i/^+^^-!/-2-!/2-       (10.)  3^. 

EXERCISE  XV. 

Page  48.    (1.)  f.      (2.)  (x  +  1)  (x-1)  (x  +  a  +  1)  (x-  +  a-l).^ 

(3.)  {a  +  b){a'  +  ab  +  b').       (4.)  .       (5.)  ^7    • 

(6.)  The  denominator  ={ac  +  bdy  +  iad-bc)'',  which  ia 
greater  than  the  numerator,  etc. 

(7.)  y*  +  2y^  +  3ij-  +  2y  + 1.       (8.)  (.-•  +p)  {x  +  m  +  n). 
(9.)  14  17,20.       (10.)  Apply  difference  of  squares,  etc. 
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EXERCISE   XVI. 

(1.)  .       (2.)  10.        (3.)  90  lbs.  tea,    120  lbs. 

coffee. 

(4.)  Expression    a--6^+--p  = ^^ '  +  -^^ 

=(^")  ('S-")=(?  - 1)  {«^  -s,)  • 

(5. )      „_^  •       (6. )  Factor  last  expression,  etc. 

(7.)  (x  +  l)  (x-l)  (y  +  1)  (y-l),  (a-b)  (a-c)  {b-c). 

(8.)x  =  l.      (9.)^±^^       (10.)  0. 

EXERCISE  XVII. 

Page  49.     (1.)  x  =  4.       (2.)  {a'  +  b')  (c2  +  rf^)  =  l,  etc.       (3.)  0. 
(4.)  x*-x-yz  +  7y-z-. 

(5.)  Divide,  and  remainder  equals  zero,  .•.  a  =  7,  6  =  16. 
(6.)  12x-^  +  12. 

(7. )  Left  side  =  a'  +  a-  +  b^  +  b^  +  c~  +  c''-  2ab  -  2ac  -  2bc  = 
(a'  -  2ab  +  b')  +  (a^  -2ac  +  c')+  {b^  -  26c  +  c^)  = 
{a  -  by  +  (a  -  cY  -  (6  -  c)-,  etc. 
(8.)  5  and  6.      (9.)  Factor  as  a^  +  6' +  f* - 3a6c,  etc. 
(10.) 

EXERCISE  XVIII. 

(1. )  Add  =  "'  and  .-•  +  i/  +  ~  =  0,    .-.  {jc  + y  + z)-  =  0,  etc. 
(2.)0.       (3.)i^-       (4.)^^.       (5.) 
(6.)  .       (7.)  .       (8.)0. 

(9.)  1328  yards  and  432  yards.       (10.) 


EXERCISE  XIX. 

Page  50.     (1.)  (3..- -2)  (lb- 11).      (2.)  .       (3.)  280. 

(4.)  (a-.')  (6-'-,^).       (5.)  {i"-f)  {lfJ  +  ^  +  ^). 

(6.)  x*-l.      (7.)  x  =  l.      (8.)  .1=5. 

(9.)  Let  m  be  added  to  each  «,  6,  c,  .'.  (a  +  »i'--(6  +  m) 

(c  +  m)  +  (b  +  m)'  -  (c  +  m)  (a  +  m)  +  (c  +  m)*  - 
(a  +  ni)  (6  +  Hi).     Multiply  out  and  add,  etc. 

(10. )  Write    ^-^^^^f^,  etc. ,  16u;*  -  2Ax'  +  36x^  -  54x  +  81. 
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EXERCISE  XX. 

(1.)  140  lbs.,  60  lbs.       (2.)  196x^-289.       (3.)  1. 
(4. )  (3..;  -  2j/)  (3..-  +  2j/)  (2x  -  3y)  (2.-;  +  3y). 
(5.)  993  yds.  nearly.       (6.)   -  llx^H- I7x  -  12. 
(7.)  a  =  7.       (8.)  4.     (9.)  (2a-56  +  6c)  (3a  +  46-8c). 
(10.)  6  =  46. 

EXERCISE   XXI. 

Page  51.    (1.)  -66. 

(2.)  Square  each    =n  and   add,   .".  2(x^  +  y'^  +  z^  +  xy  + 

xz  +  yz)  =  a^  +  b'^  +  c^  =  0,  hence,  etc. 
(3. )  a'  +  3a  +  2.       (4.)  {x  +  2y)  (x  -  2y). 
(5.)  a  =  13,  ;^  =  1.       (6.)  x-1,  x-2,  x  +  3. 

(7.)  a  =  1-  ^,  .".  cH T"-'^'  hence  etc. 

^  "  T 
(8.)  23|.       (9.)  (3x-'-.x  +  7)^ 
(10.)  If  a>b,  then  a-b>0,  :.  ar-b^>2ab  or 
?  +  ?>2,etc. 


EXERCISE   XXII. 

(1.)  Equal.        (2  )  3x(x-7). 

(3.)  Apply  difference  of  squares.       (4.)  y J  • 

(5.)x=|. 

(6.)  (7x-101)(8x  +  97);   (3x  +  49)  (9x-83).       (7.)  10. 


(9.)  A  $60,  B  8140,  C  $200.       (10.)  2x  +  3. 


Page  62.     (8.)  Write    — ^  ,  etc. 


EXERCISE   XXIII. 
(1.)  Square  each,  add  and  factor.       (2.^  4560. 
(3.)  x  =  7«.        (4.)x=J-       (5.)  $1480.       (6.) 
(7.)  Write  x^  -  1  +  8x2  _  79,^  +  70  +  1  =  (.,;  -  1)   (x  -  5) 

(x  +  14).       (8.)  The  latter. 
(9.)  Factor  expression,  and  one  factor  is  equal  to  zero,  etc. 
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(10.)  Transpose,  and  ;*•'  -  2.ri/  +  1/  +  f  -  2]iz  +  z"  +  z^ - 
2nz  +  u-  =  (x  -  yf  +  {y-  zf  +  (z 4- 1')'.  Since  the 
square  of  any  quantity  is  positive,  .'.  each  expres- 
sion is  positive,  and  cannot  be  zero  unless  each 
quantity  is  zero,  .".  x-y  =  0,  y  —  z  =  0,  2-n  =  0, 
:.x  =  y  =  z  =  'U. 

EXERCISE  XXIV. 

(1.)  a3-8rt-^  +  23a-26.       (2.)         .     (3.)         .     (4.) 
Page  53.     (5.)  29  miles.       («■)  ^  •       (7.)  .        (8.) 

(9.)  x'^ -{a  +  h)x  + ah  =  jr-\-x  +  l.     Since  co-efficients  of 
like  powers  are  equal,  .'.  «  +  ^  =  —  1  and  a6  =  1,  .'. 
a='  +  &'  =  2. 
(10.)  a  +  h=  -  c,  multiply  by  a  —  h,  etc. 

EXERCISE  XXV. 
(1.)  .       (2.)x-  =  6.       (3.)-^-       (4.)x  =  ^. 

(5.)  a  =  8.      (6.)^-       (7.)  5x'-^  -  2x  -  1.       (8.)  a- =  10. 
(9.)  Let  x-3,  X  -  1,  x-l-1,  x  +  3,  be  the  numbers,  etc. 
(10.) 

EXERCISE    XXVI. 
Page  54.     (1.)  x  =  10a.       (2.)  Letu'  =  one,  x  +  rf  the  other,  etc. 
(3-)  '^26^^  +  l  =  «^  +  l.  etc.     .  (4.)  216. 
(5.)  a^  +  2a'h-a¥-2h^.       (6.)  m--12m  +  35. 
(7.)  (a;'^-3x  +  17)(a;2  +  3x-M7). 
(8.)  x^-'ix  +  'l  is  a  factor  and  =0,  .'.  expression  =0. 

(9.)  Write    {l  -  \+  1  -\+  I  -\  -  l)  ^2- 

EXERCISE   XXVII. 
(1.)  Factor  the  expression.       (2.)       ^         • 
(3.)  .       (4.)  .       (5.)  i.a  +  ib-^. 

(6.)  .       (7.)  \l 

Page  55.     (8.)  G.       (9.)  405  yards.       {10.)  x  =  a  +  b  +  c. 
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EXERCISE   XXVIII. 

(1.)  3.       (2.)  20.X-321/.        (3.)  (x-f)  (.>--^)- 
(4.)  tV       (5.)  l  +  ox  +  (ix'  +  7x^  +  6:r*  +  3x^+x^. 
(6.)  l+x  +  \^x^  +  ^x^  +  lx*.       (7.)  6  ft. 
(8.)  l-ia'+\b  +  lb\       (9.)  .     (10.)  7a-ob. 

EXERCISE  XXIX. 

(1.)  x  =  a  +  b  +  c.       (2.)  2(a'  +  any''  +  b*).       (3.)  291. 
(4. )  1.       (5. )  1  -  Ix  -  if"  +  If  x'  -  ix*.       (6.)  ^700. 

Page  56.    (7.)  g-^  -  3?  (|  -  ^)  • 

(8.)  Let  X,  x  +  1,  x  +  2,  x  +  3  be  the  numbers,  etc. 
(9.)  Apply  difference  of  square.s.       (10.)  0. 

EXERCISE  XXX. 

(1.)  26x^-48a-t/  +  26;A       (2.)  .       (3.)  l-m-n. 

(4.)  .       (5.)  4(a-  +  «)(j/  +  .). 

(6.)  (4x^  +  obx)  {r)x  +  oa).       (7.)  x. 

(8.)  3-4x  +  7.x'-10.x*.       (9.)   -2. 

(10. )  (7x  +  6.7  -  9)  {x  -  y  +  4). 

EXERCISE  XXXI. 

(1.)  -20.  {2.)  {l  +  x  +  x^f-(l-x  +  xy-6x(x*  +  x^  +  l) 
is  a  cube,  etc. 

(3-)  •     (4-)?^;-       (5.)  20  years. 

Page  57.     (6.)  {x  +  2y  +  3zy  +  (4.y  +  ozy  +  (6zy. 

(7. )  (x  -  a)  (x^  -  b').       (8. )  (.r'  +  6x  + 1 1)  (x^  +  Gx  +  3). 
(9. )  {x^  -  6x  +  4)  (v-  +  Qx  +  4). 
(10.)  Apply  difference  of  squares. 

EXERCISE  XXXII. 

(1.)  200  lbs.       (2.)  Apply  difference  of  squares. 

(3.)  3a;2-7x  +  ll. 

(4.)  Divide  the  expression  by  product  of  (2x  -  3) 
(3x  +  l),  and  the  co-efficients  of  like  powers  in 
the  remainder  must  be  equal  ;  m  =  6,  n=  —37. 
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(5.)  216.      (6. )  (8a  + 1  bb)  (14a  -  9h). 

(7.)  Factor  left  hand  side,  etc.       (8.)    -(x+z). 

(9.)  a^-pa'  +  ,^a^-ra  +  s  =  0.       (10.)  ^• 

EXERCISE   XXXIII. 

(1.)  p  =  25,  5=  -24.       (2.)  Apply  ^\  etc. 
(3.)  .       (4.)  .       (5.) 

Page  58.    (6.)  .      (7.)  ^=45. 

(8.)  Write  (xy  -  (2)'«.     Hence  (.c^  +  2*)  (.c"*  +  2*)  {x^  +  2-) 

(x  +  2)(.«-2). 
(9. )  Write  9.«3  ^  30^2  + 1 2.x;2  +  48x  +  4.x  + 16  =  9x\x  +  4)  + 

12.x(.c  +  4)  +  4(x  +  4)  =  (3.«  +  2y  {x  +  4). 
(10.)  {2x  +  3y  +  r.)  {x  +  4y  +  3z). 

.      EXERCISE   XXXIV. 

(1.) 

(2.)  (a,  +a2+a3-rt4).'J;  +  (ai+((^  -n.j  +  04)1/ +  («! -a„ 

+  as  +  a^)z. 
(3.)  a3-3afe-^  +  2c3  =  0.       (4.)  a  =2.       (5.) 
(6.)  A  cube.       (7.)  a  =  31.       (8.)-l.       (9.)  x  =  4. 
(10.)  Multiply  first  =n  by  a,  second  by  b,  third  by  c. 

EXERCISE   XXXV. 

(1.)  -1024.      (2.)  .      (3.) 

(4.)  i2y-x  +  a)(y-2x-a).       (5.)  ^SfS^s" 

(6.)2(5  +  ^)P  +  ^)- 

Page  59.  (7.)  Jjet  x^  +  mx  +  i/s  —  sq.  root  of  expression.  Square 
and  equate  co-eflicients,  2m =p  2m|/s  =  r,  .'. 
p^s  =  r^. 

(10.)  Multiply  each  term  by  .v'-i/\  etc.,    "o^,^  * 

EXERCISE   XXXVI. 

(1.)  .x  =  10. 

(2.)  Factor,  simplify  ;  square  remainder  =a^  +  b''  +  c*  - 
2ab  +  2ac  -  26c. 
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(3.)  Factor  and  other  factor  required  =x-2. 

.  (ft  +  6)"-"+l      a  +  b 

(4.)  tixpression  =- ,.      „.,= r- 

^     '         '  (a-6)"'-"+l      a-b 

(5.)  Factors  are  (.^--l)^  (^  +  1)?  •'•  we  must  multiply  by 
{.c-l){j-  +  iy.       (6.)  2iand76. 

(7-)I-r     (8-) 

(9.)  Write   expression    x^  -  {x  +  3zy  +  29z^  +  9xz(x  +  Sz), 
etc. ,  =2z^  =  250.       (10. )  2{a - h). 

EXERCISE   XXXVII. 

(1.)  Sincea-?>  =  1,  :.(a-by  =  l,  :.  (a -by{a  +  hy=a^  + 

2ab  +  V'  =  ^^  +  ab  =  a^  -b^  +  ah . 
a-o 

(2. )  Multiply  by  a  - 1 ,  etc.       (3. )  m  =  2. 

(4.)  x  +  y  =  z,  multiply  bj'  x  —  y,  etc. 

Page  60.    (5.) 

(G.)  Since  x^+i/  is  divisible  by  x  +  y,  :.(xiy  +  {y^y  is 

divisible  by  x  *  +  (/ ".     Result,  a;  ^  -  ac  *y "  +  »/  *. 

(7.)  x'^  +  x-  +  2x  +  l-  2'j?-—2x  >  0, .'.  expression  is  positive. 

(8.)  The  former. 

(9. )  x{x  +  y  +  z)  (x^  +  /  +  z^-xy-xz- yz). 

(10.)  35  miies. 

EXERCISE   XXXVIII. 

(1.)  ac  =  b''-;    add  26c +  c^  to  each  and  divide  by  c,  etc. 
(2.)  If  a-b  is  positive,  .•.  a  >  b,  also  b>c,  :.  a  >  c,  hence 
c  —  (t  is  negative.       (3.)  .       (4.) 

(5.)  c  or  —  •       (6.)   -xyz(x  +  y  +  z). 

(7.)  Subtract  2nd  from  1st  and  factor,  etc. 

(8.)  x'  =  X  -  2,  .-.  X*  =  (x  -  2)-.       Hence  x^  =  x(x  -  2y  =  - 

3xH2x=  -3(x-2)H-2x=  -x  +  6. 
(9.)  .       (10.)  A  ^648,  B  $472,  C  $416. 

EXERCISE   XXXIX. 

(1.)  2  or  f.      (2.)  See  liint,  (juestion  10,  Exercise  xxiii. 
Pag-e  61.     (3.) 

(4. )  («  +  by  +  {b  +  cy  +  2ac  -  2ac  =  (c  +  ay  +  2b(a  +  h  +  c)  - 
2ac  =  ,  etc.       (5.)  Multiply  out  and  factor,  etc. 
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(6.)  .     (7.)  .ri/ is  greater. 

(8. )  n'  +  l><7i2  +  n  or  7i'^  -  n  + 1  ><n  or  (n  -  1  fyO,  etc. 

(9.) 

(10.)  x,.^<^'->^;;f-^  (..  +  ,  +  .)  =  (lz£K^l|)(^), 
.■.  ,  etc. 

EXERCISE   XL. 

(1.)  Apply   ^\   etc.        (2.)   ^  2{a  +  by-3{a-by  y. 

(3. )  (3x  -  4^  4-  22)  (4;i-  -  5i/  +  Ts).       (4.)  50  lbs.,  30  lbs. 

(5.)  ^  .  ^  (6.)  3  =  52. 

(^•>  lst=(y:^„2nd  =  ^-^,.-.product  _^- x^-^j= 
(l  +  x-'^  +  x*,  etc.)  {l  +  x^  +  x\  etc.)  =  (l  +  a;*^- 
,«•■'+,  etc.)2. 

(8.)  .     (9.)  (x  +  2i,  -  2y.     (10.)  («.  -  c)  (c  -  6). 


MISCELLANEOUS    EXERCISES. 
A. 

Page  62.     (1. )  (4rt  -  6)  (4a  -  9). 

(2.)  Factor  by  diflPerence  of  squares,  (x  +  1)  (x-3). 
(3.)  x  =  a  +  h,    y  =  n-b,    expression  = -sj  (x+uy  +  3xy  }■ 
<i  {x  -  yY  -  3a;i/  ^-  =  (4(r^  +  3a^  -  36^)  (4:¥  -  3^'  + 
3b%  etc.       (4.)  iV  {^f  -  f)  {^>l'~P% 
(5.)  Apply    — ^T",  .'.  expression   is  divisible   by   (x''  + 

x"^  +  4)  -  (x^ -2x  +  3)  =  x'  +  2x  +  l,  etc. 
(G.)  Each  side  of   =>i,acube.       (7.)  3a+^  +  2r  +  rf. 
(8. )  (,r  -  HI  -  n)  {x  -  m  +  n).       (9. )  (a  -  h)  (h  -  <•)  (<■  -  a). 
(10.)  Divide  numerator  of  each  by  denominator,  etc. 
(11.)  Dividend  is  divisible  by  (a;*  +  ^-2).     Apply  prin- 
ciple ^^^  a:^  +  2x'  +  ^,  +  ^,  +  6. 
(12.)(x  +  l)(.«-l)(.v-2)(..--4). 
(13.)  Add  the  equations,  etc.,  (a  +  b  +  cy. 
(14.)  Ap])ly  difterence  t)f  squares,  lQ{a  -  2b)  {c  +  J). 
(15.)  {x  +  i,){x'-4xii+}f).       (16.)  42000. 
(17.)  2xS-4jc*.       (18.) 
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Page  63.  (19. 

(21. 

(24. 
(26. 

(28. 
(30. 
(32. 

(33. 

(34. 

(35. 

(36. 

(38. 
Page  64.  (40. 

(43. 

(46. 

(49. 

(51. 

(53. 

(55. 

(58. 
Page  65.  (61. 

(62. 

(64. 

(66. 

(68. 
(70. 

(n. 

(73. 
(74. 
(75. 
(76. 
(78, 


1.       (20. )  (x^  -  \f)  (x*  +  xHf  + 1/). 
tS  •       (22.)  g±^: .       (23.)  {X  -  1)  {X  -  2)  (X  -  3). 
0.       (25.) 

Factors  of   21  are   ±1,    ±3,    ±7.      Hence  {x  +  l) 
'  (x  -  3)  (x  -  7).       (27.)  Cube  x  -  ^  =  1,  etc. 
Tea  62|  cts.,  sugar  6 J  cts.       (29.)  512. 

Reduce  fractions  to  mixed  numbers  and   equate 

remainders,  etc.,  x  =  10. 
(x  -  2)  (x  +  2)  (x^  +  4)  (x  + 1)  (x^  -  X  + 1). 
Apply  difference  of  squares,  144x^(1  -  4x^). 
(2x  -  3)  (2x  -  1). 

Factor  by  difference  of  squares.       (37.) 
l%ah\       (39.) 

(x  + 1)  (x  -  3)  (x  +  5).      (41.)  25.      (42. )  x  -  f  • 
884.       (44.)  (x  -  19;/)  (x  +  17y).       (45.)  45  cents. 
"^I^S?--       (47.)(.':  +  9j/  +  l)(x-4j/).       (48.)  . 

6xH8xj/  +  7i/.       (50.)  x'--^  +  j^,. 

.       (52. )  (3x  -  4i/  -  3s)  (3x  -  4i/  +  32). 
(llx  +  13i/)  (9x  -  111/).       (54. )  X  =  13,  y  =  7. 
x^  +  jA       (56.)  .       (57.)  125. 

600.       (59.)  Add  =h«,  etc.       (60.)  x  =  5,  i/  =  2. 
4x'  +  4i/  +  2^  -  4x1/  —  2x2  —  2yz. 
{a  +  2b  -  3c)  (a-'b  +  2c).       (63.)  1.30. 
(2x1/  +  «  +  by-       (65.)  4(x - y)  (7x^  -  2xy  +  7;/0- 
(x  - 1)  (x  +  8)  (x^  +  7x  +  26).       (67 . )  X  =  1. 


(69.)  x  = 


c(c-6) 


y- 


c(c-  a) 


a{a-by>  »      6(6 -a) 
a^  +  a-h  +  aV  +  6^  «*  +  6'  +  Za^h  +  3ah^  +  2a=c  +  25\-  + 

4a  be  +  4ac'''  +  46c^  +  8c^ 
a^  -  125h^  +  8c3  +  30afec.       (72.)  (xh  -  1)  {yh  -  1). 
Apply   ^^^  ;  result  3(6  -  a  -  6c  +  2d). 
x  =  3,  j/  =  2. 
Reduce  to  mixed  numbers,  etc.,  x  =  8. 


(X  +  1/-1)  (X-1/-2). 
•       (79.) 


(77.)  Apply  ^~|^,  etc. 
(80.) 
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(81. )  24.       (82. )  (3.1;  +  2y-  4z)  (2x  -  %  +  5z). 
Page  66.  (83.)  The  second.       (84.)  x-2.       (85.)  47.       (86.)  16. 
(87. )  x'  +  'Sxy  +  2yl       (88.)  (a  +  b){b  +  c)  (c  +  a). 
(89.)  7  and  2. 

(90. )  (x^  -  a;  - 1)  (x^  -  7).       (91.)  x  =  - 1,  i/  =  1 ,  s  =  1. 
(92.)  g.       (93.)  x  =  10,  y  =  20.       (94.)  x-^a+^ft+zc. 

(95. )  Factors  are  (b  +  c  —  a)  (b  +  c  +  a),  hut  b  +  c  +  a=0,  :. 

expression  =0. 
(96.)  14249.      (97.)  x  =  a,y  =  2b,z  =  3c.      (98. )  70  nules. 
(99. )  (x  -  yy  (x*  +  y*  +  2x?y  +  2xf  +  6xY). 
(100. )  (2x  -  3y  + 1)  (3x  -  2y  + 1). 


MISCELLANEOUS   EXERCISES. 
B. 


Page  67. 


Page  68. 


(1- 
(4- 
(6. 

(7. 

(9. 

(11. 

(13. 

(16. 
(18. 
(20. 

(22. 
(25, 
(27. 
(28. 

(30. 
(32. 
(34. 

(37. 
(40. 


2nbc(a  +  b  +  c).       (2.)  x-3.       (.3.)  x=5. 

4a'' -5a -7.       (5.)  200  acres,  250  acres. 

{x  +  y  +  l){x  +  y  +  2). 

(xHa2  +  x-3)(x2  +  a2-x  +  3).       (8.)  85. 

(l-.x)(x2-3x  +  4).       (10.)  {a  +  b  +  iy-{a''  +  b^+l). 

x«  -  3x*  +  2x2  _  I        (12.)  H.C.F;  =  3x  -  7,  .-.  x  =  2^. 

-^.       (14.)     "'-y:\»       (15.)  48. 

X  =  -  6.       (17.)  (2a  - 1)  (3a  +  2)  (a  -  3). 

12  and  8.       (19.)  6x^4- 2x- 5. 

(x  -  2)  (x  +  2)  (x^  +  5).      (21.)  S9.37i 

^^^  ■       (23.)  x  =  2i      (24.)  x=3,  y=-2,  2  =  5. 

3x3-2x"  +  3x  +  2.       (26.)   i- 

(x  - 1)  (x  - 1)  (x  -  1)  (x  + 1)  {x^-  -  4x  + 1). 

^l-       (29.)«(a  +  5)(«2-l). 

(a  +  b)  (a  +  c)  (b  +  c).       (31.)  30,  40,  14. 
x^  +  X  -  2/  +  3y.       (33.)  x  =  6,  i/  =  10,  z  =  9. 
Reduce  to  mixed  ninnbers  and  equate  remaining 
fractions,  x  =  7.      (35.)  {ox  +  6)  (4x  -  7).      (36.)  17. 
x  +  6(/  +  14c.       (38.)  xHr2x-7.       (39.)^- 
(x  +  a  +  by.      (41.)  180  yds.,  205  yds. 
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Page  69.  (42.)  |^^-      (43.)  x  =  2,  j/  =  3,  .  =  4. 

(44.)  The  product  of  any  four  consecutive  numbers  in- 
creased by  unity  is  a  perfect  square. 

(^•)  (:r-i)(^+2)(x+5)-        (4^-)  ^  =  5.        (47.)  :c  =  4,  ;/=15. 
(48.)  15  and  5.       (49.)  7.       (50.)  .       (51.) 

(52.)  .      (53.)  .      {54..)(x  +  y-z)(.v-3y+z). 

(55. )  (4.V  +  oijf.       (56.)  abrd(x  - 1)  (x  + 1)  (x  +  3). 
(o7.)  .'-  =  0  +  6  +  0.       (58.)  120  .sheep. 
(59. )  (2a  +  7h  -  3c)  (2a  -7b  +  3c).       (60.)  0.       (61.)  b. 
Page  70.  (62.)  x  =  l,  y=l.      (63.) 

(64.)  <j  (a  +  2)x  +  a-l  }-  -{  (a-l)..-  +  a  +  l  J>. 
(65.)  .T=3a.       (66.)  A  =  48.       (67.)  a;--3x  +  2. 
(68. )  (p  +  /•)  (2  +  s).       (69. )  x2  +  2xy  +  3^1 
(70.)  .       (71.)  (a-b)x.       (72.) 

(73.)  a;  =  100,  !/  =  9.       (74.)  1. 
(75. )  (1  -  5x  +  6x2)  (1  _  3_^  _  4_^2)  (1  +  3;c  _  4a;2). 

(76.)  x+1.       (77.)  ^^^~^^-       (78.)  3456  and  2304. 
(79.)  .       (80.)  (5a-  +  12y)(8x-7i/). 

(81.)  H.  C.  F.  =  (a -36  + 5c). 
(82.)  Apply  difference  of  squares,  3dx  +  y  +  2z. 
(83.)   -102. 
Page  71.  (84.)  (9x  +  71)  (5x-48).      (85.)  x^  +  6. 
(86. )  (3x  +  2)  (64:e«  -  729).       (87.) 
(88. )  2x2  +  9if-  5z'  +  12i/2  -  9xz  -  9xy. 
(89.)  (4x-y-7)(2x  +  5j/  +  3).        (90.)  a  +  6x  +  cx^ 
(91.)  24.       (92.)  226.       (93.)   -1. 
(94. )  (4x  +  4:11  +  2)  (14x  -  5y). 
(95.)  a -6.       (96.)  .       (97.)  x  =  6,  |/-1. 

(98. )  (a  +  6)^  -  (a  +  6)  (c  +  d)  +  (c  +  df. 
(99.)  x  =  S,y=-l.       (100.)  100  acres. 

MISCELLANEOUS   EXERCISES. 
C. 
Page  72.    ( I . )  ..•  + ,/  +  ■ .      (2.)  (4x  +  5;/)  (3x  -  7y).      (3.)  x = 3. 
(4.)2a-c.     (5.)  (4xH4i/H5.^7^.       (6.)  3005. 
(7 . )  x>»  +  x^y  +  X V  +  X V  +  x^y*  +  x^if  +  x V  +  xhf  +  x'Y 
+  x\f+^/'^,  remainder  2t/". 
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(8.)  x.''+''+''.       (9.)  3^  +  2x2 -f  3a- 4- 4.       ^jq.)  r''  +  2x  +  3. 
(11.)  x  =  l.       (12.)   -166.       (13.)  3x2-5x4-7. 
(14.)  1-x  +  x'  -  .>'^  +  x* -x^  +  x^-x''  +  x\       (15.)  2x  +  21. 
(16.)  (a  -  1)  (a  + 1)  (a  -  2)  (a  -  4).       (17.)  x'  -  y\ 
(18. )   - 63.       (19. )  3{l  +  x){l  +  y)(x-y)(l- xy). 
Page  73.  (20.)  5±g±^  •        (21.)  ^{^-l^^i^±^) . 

(22.)  X  =  5,  y  =  4.       (23. )  (x^  - 1)'  (x  + 1). 
(24.)  .       (25.)  3(x  +  l)(2x  +  3). 

,^  ,  .    3g-^  +  15a:=-Tla:-315 
^        -^     {x+3)ix+5)(x+7) 

(27 . )  (x  -  3)  (2x  +  3)  (x^  +  3x  +  3). 

(28.)  x^-x  +  l.       (29.)  $1000.       (30.)  (2y  +  7)  (x  +  3). 

(31.)  (x-l)2(xH2x  +  3). 

(32. )  (x  + 1/  -  1)  (■«'  + !/'  +  •*:  +  J/  + 1). 

(33.)  x8-x^  +  x5-x*  +  x'-x  +  l.       (34.)  3.       (35.)  300. 

(36.)  .     (37.)  l-Jx  +  3.x---x3  +  x*-3x5  +  3x«-x^ 

(38.)  (x  +  8|/)(;/-  x).       (39.)  35. 

(40.)  a*  +  a^p  +  a\  +  ar  +  s.      (41.)  (x'-f  x  +  6)  (x2  4-a;- 2). 

(42.)  ~g-       (43.)  (a'-4.ab  +  b^)  (a'  +  ^ab  +  b% 
Page  74.  (44.)    -16.       (45.)  3(x  +  ;/)  +  5(2  +  M)• 
(46.  )  Apply   ^g^'  •       (47. )  x"  -  4x3  +  5.^2  _  43.  + 1. 

/AQ  \  a+b+c 

(48.)x=-— 3— • 

(49.)  Reduce  to  mixed  numbers,  etc.,  x  =  2. 

(50. )  -  37a^      (51.)  a8  -  2a«  +  a*  +  4a'  -  1.      (52.)  |J- 

(53.)  g|.       (54.) 

(55.)  Apply  diflerence  of  squares. 

(56.)  (x  -  1)  (X-4-X4-1)  (2x  -  3)  (2x  +  3)  (4x^  +  9). 

(.57.)  Add  =ns,  etc.,  0.       (58.)  .       (59.) 

(00. )  X  =  3,  y  =  - 1,  -  =  0.       (61.)  §2400. 

(62.)  156  and  13.       (63.)  y{i/-S). 

Page  75.  (64.)  4  times.       (65.)  ^• 

{m.)  (2x  +  {/)  (x  -2j/)  (2-x)  (4  +  2x  +  x0.       (67.)  x  =  51. 
(68. )  X  =  4.       (69. )  1.       (70.)  (x  +  p)  {x'  -  px  +y). 
(71.)  ({/  +  2x)  (./     2x)  (2x+ 1)  (2x - 1)  (4x''  -  2x  + 1)  (4x*  + 
2x  +  l).       (72.)  80x^(.i;--9).       (73.)   -6. 


■  h^ 
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(74.)  A  §25,  B  $30,  C$35.      (75.)  l  +  a^  +  a:^.      (7<'..) 
(77.)^^*-       (78.)  4x^16.7: +  11.       (79.)  .x  =  l. 
(80.)  a  =  26.      (81.)  (a  +  b)(c  +  d).      (82.)      .     (83.)  :»-  =  3. 
Page  76.  (84.)  45.        (85.)  .       (86.)   j  ■ 

(87.)  n  =  10.       (88.)  d  =  5.       (89.)  (9x-47!/)  (12.r-91;/). 
(90. )  4(1  -  x)  (1  +  2x)  (x  +  4)  (3x  +  4).       (91. )  3x  +  5. 
(92.)  .       (93.)  a  +  c.       (94.)  27.       (95.)  4:{a'-h'y. 

(96.)  1.       (97.)  36x6 -217x*+406x-^- 225.       (gg.)  i_^.. 
(99.)  (12rt  +  126  +  c)(a-126-12c).      (100.)  x  =  2^,y  =  3l. 

MISCELLANEOUS  EXERCISES. 

D. 

Page  77.     (1.)  •       (2.)  a  =  c  and  4?)  =  6-2  +  8.       (3.)  x  =  6. 

(4.)  b^  =  27c\       (5.) 

(6.)  a +  b  or  b  +  c  ov  c  +  a  i.s  equal  to  zero.       (7.)  x  =  6. 
(8.)  Factor  in  ordinary  way.     The  product  of  6  and  35 
=  210,  and  the  dili'erence  of  the  factors  of  210 
wiU  be  co-efhcient  of  2nd  term,  or  equal  a  ;   for 
example  1  x  210  is  one   pair-,  and    .'.    2nd  term 
would   be   209   and   expression   6.>;^  +  209x  — 35. 
The  other  co-efficients  of  x  would  be  103,  67, 
37,  29,  23,  11,  1. 
(9. )  c  =  -  168,  d  =  196.       (10. )  p  =  20,  q  =  2o. 
(11.)  x'  =  a'  +  2ad  +  d\  y''  =  ,  etc. 
(12.)  Sq.  root  =x3  +  2x2  +  5x-6,  etc.       (13.) 
(14.)  Write  expression  (.>"- xi/)^  —  (x  +  2)^.     Apply  prin- 
ciple of  difference  of  two  cubes,  x*  -  2j:^y  +  x^y^  + 
X*  -  x^y + 3x2  _  2.,.  y  +  4x-  +  4. 

(15.)j/-i-2.       (16.) 
Page  78.  (17 . )  »i-  -  8m  + 11 . 

(18. )  (3<(  +  26)  (3a  -  26)  (x  -  3a)  (x^  +  3ax  +  9a2). 

(19;.  .       (20.)x  =  -i-.       (21.)  x  =  -     ' 


abc  ^     ''  a-^-h-'rc 

(22.)=(A)^        (23.)  -W.      (24.)5!i^\ 
(25.)  .      (26.)x2-|+i-     (27.) 


(x2-a2)(a;2-9a2) 
(28.)  24.       (29.)   \  (a  +  2)x  +  a-l  )■  \  (a  +  2)x  +  a-2  )■. 
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(30. )  E  =  31 .       (31 . )  (3a.r  +  x  +  a)  {nx  -2x  +  a  +  2). 
(32. )  (..■•■'  +  2xy  -  if)  (x'  +  x>j  +  ,f)  (.r^  -xy  +  if). 
(33.)  Divide  by  HoriKir's  nietliod  and  the  remainder  will 
be  the  value,  divisor  =2x^  —  3x  +  4:,  answer  =10. 
(34.)  .       (35.)  .       (36.)  4.       (37.)  a;  =  |f. 

Pag-e  79.  (38.)  a  =  16.       (39.)  Ax  -  12+  ^  • 

(40.)  Reduce  to  mixed  numbers  and  equate  remainders 
in  lowest  term.s,  a;  =  2j.       (41.)  6x-  +  3. 

(42.)   «  =  1;  ^-gtl-       (43.)  4x-5.       (44.)  m  =  6orf. 

(45.)  Reduce  to  mixed  numbers,  etc.,  .x'  =  10. 

(46.)  .r^-.*:  +  l. 

(47.)  See  page  52,  Ex.  xxiii,  question  10,  etc. 

(48.)  x^ +  2x^  +  3x^  +  2x^  +  1.       (49.)  x=  -A. 

(50.)  {x  +  a)  (x-b)  (x-i).       (51.)  35.       (52.)  0,  0. 

(53.)  4aH>\       (54.)  1.       (55. )(..--;/")  (a;-''"  +  a;"*i/»  +  j/'"). 

(56.)  Divide  by  (x  —  2)  (a;  -  5)  and  remainder  is  zero,   .'. 

rt  =  74,  />  =  120. 
Page  80.  (57.)  a  =  0,h=^  -36.      (58.) 

(59.)  Reduce  lst=n,  xz  +  xy  =  2yz,  divide  by  xyz,  etc. 

(60.)  The  former.       (61.)  x=-^. 

(62.)  8oc2-4a;-J.       (63.)  16. 

(64.)  {a  +  b  +  cf=a^  +  b^+c^  +  3(ab  +  hc  +  ca)  (a  +  b  +  c)- 

Sabc,    :.    (a  +  b  +  cf  =  a'  +  ¥  +  c'^  -  Sabc  since  <ib  + 

bc  +  ca  =  0.       (65.) 
(66.)  Expression  =  17.t(.t:  -  y)*,  .'■  to  make  a  complete  cube 

we  must  multiply  by  289.f-(.t;  -  j/)'.       (67.) 
(68.)  Multiply  by  xyz,  re-arrange  terms  and  divide  by 

abc,  etc. 
(69.)  Write    expi"es.sion  — :^ 1  -\ H  1  + 

^^^i^^'-]=0,  simplify,  etc. 
(70.)  Reduce  to  form  <f'6'  +  (iV  +  ?*V  =  o6c*,  +  etc.,  and 
di\ide  by  a^bh^,  etc. 

v      /        a-,!/  '  yz  ' 

(72.)  See  page  52,  Ex.  xxiii,  questi<ju  10.       (73.)  3. 
Page  81.  (74.)  Factor  expression,   .".  factor  required  is  a- -3. 

(75.).r-7.      (76.) 

(77.)  («^  +  /r)(t-'  +  tf')  =  ,etc.       (78.) 
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(79. )  3:^1/ = <3;  -  zf  +  2yz{x  -z)  +  z,f,  :.  z(x  -  zf  =  x'y  -  2yz 

{x-z}  —  zy'^  or  (x  -  z)'^  =  »/;:. 
(80.)  Multiply  by  x   and   add   unity  to    each   side  ;    .. 

(1  -  a;)-,  etc. 
(81.)  b-x^ -a-y-  =  ab''x- a'bij,  etc. 
(82.)  {a  +  b)x  +  ab  =  ,  etc. 
(83. )  a;  =  -  ( j/  +  s),    .-.    -  (t/ + 2)  (a^  -  be)  +  {b^  -  ca)y + (c^  - 

06)3  =  0,   .-.   {b^-ca-a:'  +  bc)y  =  {a~-bc--c^  +  ab)z, 

etc. 
(84.)  Subtract  2nd  from  1st,  divide  by  y-z,  etc. 

(80.)  1  +  «  =  1  +  — ^  and  1-«  =  1-_J,.  — =  -,etc. 

(86.)  Write     (^)   (B^),etc. 

(87. )  x'^  -  xy +y^  =  0,  .:  (x  -  yf  =  -  xy,  :.  expression  = 
xh/{x-y)-'xy(x-y)xy  =  0,  :.  x'-xy  +  \f  is  a 
factor.       (88.) 

(89.)  Add   the   equalities,  etc.,  but   left   hand   will   be 
{x  —  y)  {y  -  z)  (z  -  x)  which  =3abc,  etc. 
\  —  X 

(90. )   —  s  =  ,  which  divided  out  gives  l  +  x  +  2x^  + ,  etc. 

(91.)a^-5«-14.        (92.)^.       (93.) 

Page  82.  (94.) 

(95.)  Let  m  be  quantity  subtracted,  and  instead  of  a,  b,  c, 
write  a  -  m,  b  -  m,c  —  m;  .".  expression  =  (a-  nCf  - 
(6  -  m)   (c  -  m)  +  (6  -  mY  -  (a  -  m)   (c  -  m)  +  (c  - 
viy -{a- m)  (b  - m).     Simplify,  etc. 
(96.)  .       (97.)  x  =  l. 

(98.)  Expression  =  a(b'' +  be +  c^)  +  ,  etc.,  ={a  +  b  +  c){bc  + 
ca  +  aj),   :.   =0.       (99.)  ^  =  25,  2= -24. 
(100.)   -|.       (101.)  a:  =  5. 
(102.)  A  =  2,  B=3,  0=1,  D=l. 

(103.)  Divide  each  by  x  +  a,  and  remainders  =0.     Sub- 
tract,  .'.  a(l  -  p)  =  m  -  q,  etc.      (104.)  1  -  m^  -  m*. 
(105. )  If  reduced,  x  +  1ot  x  +  2  must  be  a  factor,  :.x=  -  1 

or  -  2,  and  hence p==3  or  ^. 
(106.)  (xy+xz  +  yz  —  x^-y'^  —  z'^)  is  the  other  factor. 


